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TrazT CONTINENTAL 


NEW power on the land has been made available to you by the introduction into this country 

of the “ TRACT CONTINENTAL.” The smallest model is powered by a 30 h.p. petrol 
engine, and the other three by 40 h.p., 60 h.p. and 70 h.p. diesel engines. 
Brake-controlled epicyclic differential steering provides great ease of handling and prevents 
locking of track during turning. The tracks are made from specially-hardened steel and will 
give extra long life, whilst the assembly is so made that the pins and bushes can be removed with 
hand tools in the field. These and many other features make the “ TRACT CONTINENTAL ” 
an outstanding crawler tractor. 


Write today for full details and name of nearest agent 








CONTINENTAL TRACTOR (Great Britain) LTD AGE. 


FAGGS ROAD, FELTHAM, MIDDLESEX Telephone Feltham 3045 x =~ "aap: a 
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THIS MONTH’S COVER 


Three boom men burl a log on the Powell River, British Columbia, making it roll in 


the water by their short fast steps backwards and forwards, the log being tugged on by 


their sharp nailed boots. Timber is one of Canada’s richest natural resources. 


issue there is an article on sawmilling under a different climate—tropical. 


In this 


(Photo: National Film Board of Canada) 
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Oniversal Crop Protection 





Limited 





have pleasure in announcing that, in addition to having taken over the overseas 


sales activities of 


Hemingway & Co.. Ltd. 
28 Marsh Gate Lane. Stratford. London. E.15 
and 


Metallo Chemical Refining Co.. Ltd. 


Baltic House. Leadenhall Street. London. E.C.: 


in respect of agricultural chemicals and equipment, they have also been entrusted 


with the overseas sales activities covering agricultural chemicals of 


Belgochimie S.A. 
Ghent. Belgium 


and 


Belgometal S.A. 


Brussels, Belgium 


The combined productions of our principals place us in a position to offer an 
exceptional service to our customers in the supply of these products to all parts of 
the world. To facilitate despatch from the Belgian Works a branch office of 
UNIVERSAL CROP PROTECTION LTD. has been opened in Brussels at 
36 Rue Ravenstein. Tel. Brussels 113840. All enquiries should be addressed in 


the first instance to: 


Universal Crop Protection Limited 
BALTIC HOUSE, LEADENHALL STREET, LONDON, E.C.3 


TELEPHONE: ROYAL 5611/7 CABLES: UNICROP LONDON 
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Editorial 


West Indian sugar 


N another page appears the first of two 
articles dealing with the West Indian cane 
sugar industry, in which are described some 
of the difficulties that have beset it in the past; 
elsewhere there is a short note concerning the 
present position of the Queensland sugar industry. 
Under the proposed agreement to regulate 
Government purchases of sugar for the years 
1953-59, production of sugar from the West Indies 
is to be limited to a total of goo,000 tons, of which 
725,000 tons will be taken by Britain and 150,000 
tons by Canada; but of this only 640,000 tons 
qualify for a guaranteed remunerative price, the 
remainder having to be sold at the current market 
price with the benefit of any addition that may 
result from Imperial Preference. The latter figure 
is below the actual present production. West 
Indian interests are dissatisfied with this arrange- 
ment and at the time of writing a delegation from 
the West Indies is in England to put their case to 
the Ministry of Food. ‘They claim that they have 
received less favourable treatment than the sugar- 
producing Dominions, which have been allotted 
a quota for guaranteed price imports from the U.K. 
of 450,000 tons. Bearing in mind that the two 
countries concerned, Australia and South Africa, 
have large internal markets which the West Indies 
do not possess to the same degree and the latter 
have to buy virtually all imports of manufactured 
goods from Britain even when prices seem un- 
favourable, the claim prima facie seems to have 
some force. Point is given to this by the recent 
figures from Queensland, which show that the 1949 
production will exceed goo,ooo tons, while it is 
anticipated, according to the reported statement of 
the Premier of Queensland, that markets can be 
found for 1,100,000 tons of Queensland sugar, a 
figure which, it may be pointed out, is equal to 
the proposed quota of total export production of 
the Colonies which include not only the West 
Indies, but also Mauritius (which already turns 
out over 400,000 tons and may quite well exceed 
that this year), Fiji and East Africa. 

It is obvious that sugar production in the 
Commonwealth has expanded greatly and can be 
expanded still further. It is also obvious from the 
lessons of the past that unrestricted expansion of 
Sugar production is undesirable unless remunera- 
tive outlets can be found for the whole of it. It is 
no argument against restriction that large sections 
of humanity are going short of sugar if they cannot 
be provided with the means of purchasing it. 

On the other hand, it is also obvious that the 
Commonwealth could provide the whole of the 
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sugar requirement for its own consumption, while 
the world total production today considerably 
exceeds the pre-war total. Mr. Maurice Webb, the 
British Minister of Food, has, in fact, recently 
stated publicly that in a measurable period we may 


be faced with a glut of sugar. Meantime sugar 
rationing in Great Britain continues by reason, one 
gathers, of the complicated exchange position which 
necessitates purchases from the dollar area. Doubt- 
less this is so, but to the uninitiated it may seem 
a trifle odd and the British housewife may be 
excused for wondering how much longer she must 
continue to deny her husband the two lumps of 
sugar in his tea for which he has vainly longed for 
the past ten years. 


Pastures and pests 


HE improvement of pastures is nowadays 

recognised as a major agricultural requirement. 
The manuring and cultivation of pasture land as 
well as attention to the choice of herbage are 
widely accepted as necessary; grass is in fact fast 
becoming regarded as a crop which needs as much 
attention as any other, if the maximum returns are 
to be obtained from it. 

In these circumstances it is not altogether sur- 
prising that in places attention is gradually becom- 
ing turned to the occurrence of pests and diseases 
of herbage. It cannot be expected that grass, any 
more than any other crop, will be entirely free 
from this type of menace, but nevertheless, hitherto, 
comparatively little attention has been devoted to 
them as such. ‘True the leatherjacket is regarded 
as a menace in this country, not so much on account 
of the damage it may do to the sward, but rather 
because of its maleficent action on the crops which 
follow when the sward is ploughed up. ‘True also 
that insect and fungoid enemies of grass can at 
times be the bane of existence to keepers of tennis 
lawns, bowling or putting greens and cricket 
pitches, but these are to the agriculturist a race 
apart, and their troubles, although calling for sym- 
pathy, do not excite alarm. None the less, there are 
signs that it may not always be so. For example, 
a recently issued report of the Waite Agricultural 
Institute records that in the higher rainfall areas 
of South Australia, with the development and 
improvement of pastures, some native insects have 
become increasingly destructive of the more valu- 
able forage plants. When pastures containing 
clovers and ryegrass are dressed with superphos- 
phate, fertility may be built up to a level which 
particularly favours the pasture cockchafer Aphodius 
howtii, especially if the balance between grass and 
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legumes is not well maintained; if, on the other 
hand, unfavourable conditions to this insect are 


maintained, it may lead to rapid multiplication of 


white grubs which attack the grass roots; on the 
other hand, if annual grasses are replaced by hardy 
perennial grasses unacceptable to the pasture cock- 
chafer and white grubs, conditions may become 
highly favourable to two species of caterpillar which 
live in the soil during the day and emerge to browse 
upon the green parts of the grass at night. 

The problem is being studied and it is hoped 
that methods of control may result which will 
prevent the pests assuming plague proportions, 
which they have not yet apparently attained. Never- 
theless, the record is significant and it may well be 
that in time to come the management and control 
of pasture pests will become an additional routine 
operation for the grassland farmer. 


Keeping the Colorado at bay 


T is now some thirty years since the Colorado 

beetle (Lepto-tarsa decemlineata) found its way 
from its native haunt in the U.S.A. to Bordeaux in 
a cargo of potatoes. Since then it has spread 
across the continent of Europe and is a menace to 
farmers in many countries, including France, 
Belgium, Holland, Germany, Switzerland, Spain, 
Portugal, Italy, Austria, and Czechoslovakia, where 
annually it takes considerable toll of the potato 
crop. 

So far the pest has not become a menace in 
Great Britain, although it has been recorded on 
occasions at points so widely removed as 
County Durham and Devon. In every instance so 
far the outbreak has been detected at the beginning 
and remedies applied. 

To protect the industry the Ministry of Agricul- 
ture have instituted a nation-wide campaign of 
protective spraying of the potato crop with DDT, 
the effect of which is to render the leaves of the 
plant poisonous to the beetle, so that when an 
attack occurs the insects are destroyed at the outset. 

This year the campaign was inaugurated in 
Richmond Park on a glorious morning in early 
June when a large field of potatoes was sprayed in 
the presence of a gathering which included the 
Earl of Huntingdon, Parliamentary Under Secre- 
tary of the Ministry, and representatives of the 
farming press. 

It is difficult for farmers in this country, who 
have so far been spared serious infestation, to 
realise the devastation that has been caused by the 
pest on the Continent. Infestations may occur 
suddenly in the form of flying swarms of beetles, 
for they are capable of taking wing and with a 
favourable wind flying more than 30 miles—a 
distance greater than the width of the English 
Channel in parts. 
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One adult beetle is capable of eating 35 leaves 
in its lifetime and the female will lay several hun- 
dred eggs which, within seven weeks, pass through 
the larval and pupal stages to become in turn 
breeding adults. Normally two broods are pro- 
duced between May and October, sometimes three, 
and in one season the Colorado beetle population 
can reach truly staggering proportions under suit- 
able conditions, if no preventive measures are taken, 

The member nations of the International Colo- 
rado Beetle Committee, which was inaugurated on 
the initiative of the British Ministry of Agriculture 
in 1947, carry out an annual programme of frontier 
spraying to prevent swarms entering or leaving 
their countries, with the object of facilitating local 
eradication of the pest by minimising the danger 
of reinfestation from outside. 

A highly efficient organisation to fight the pest 
in the U.K. has been built up by the Ministry of 
Agriculture with the assistance of Plant Protection 
Ltd., and all possible safeguards are being taken. 
Nevertheless, the success of this campaign to keep 
the beetle out, depends largely on the vigilance of 
the farmer in particular and the public in general, 
and on prompt notification to the authorities if and 
when the beetle is seen. 

It is sincerely to be hoped that the precautions 
taken will continue to be successful in keeping the 
Colorado Beetle at bay and preventing any major 
infestation in this country. 


The Raw Cotton 


Commission’s report 


MONG the many innovations introduced by 
the present British Government none _ has 
probably excited more criticism than _ the 
decision to maintain the system of bulk buying of 
cotton, which was introduced as a war measure, 
and not to reopen the Liverpool Cotton Exchange. 
Consequently the recent appearance of the 
second annual report of that body is of unusual 
interest. It covers the period ended July 31, 1949, 
and is therefore to that extent out of date. More- 
over the period ended before the devaluation of 
the pound sterling was effected, at which time the 
exchange rate then in force—$4.03 to the pound— 
bore little relation to its value in terms of com- 
modity prices. In consequence it became neces- 
sary to write down the value of accumulated stocks 
to the extent of £6} millions. This was reflected 
in the net trading loss, which amounted to over 
£706,000. Devaluation remedied this artificial 
condition and restored the write-down in stock 
values; in consequence the year’s trading cannot 
be judged by this apparently unfavourable result. 
The whole of the operations have been dominated 
by the dollar shortage, one result of which has been 


World Crops 








Irn 


ae Sv — eS SP WSS 


i 








to increase demands for non-dollar cottons. In 
consequence, prices of these cottons may become 
so inflated as to make products manufactured from 
them difficult of sale in dollar areas. In such con- 
fused conditions continued control over purchases 
seems an inescapable necessity in any event, 
although probably few will disagree with the view 
set out in the report that on balance the best 
interests of the country would probably be served 
by allowing: the laws of supply and demand to 
operate more freely on world cotton prices. 


Groundnuts resurgent 


NCE more the East African Groundnut 

Scheme has leapt into prominence in the 
public eye, this time in consequence of the recent 
publication by the Stationery Office of the Report 
of the Committee of Public Accounts on the 
accounts of the Overseas Corporation. ‘The last 
paragraph of the report makes it clear that it is no 
part of the duty of the Committee to comment on 
matters of major policy or to make recommenda- 
tions as to the future of the scheme; they do, 
however, express the view that the report of the 
Wakefield Mission, which formed the basis of the 
scheme, in the event turned out to be seriously 
misleading and that the basic fault was the failure 
to realise the impracticability of the original plans 
in the conditions existing immediately after the 
war. On this was superimposed the speed with 
which it was considered necessary to proceed. 

In evidence it transpired that the reasons which 
induced the auditors to qualify their report on 
the Corporation’s accounts for the year ended 
March 31, 1949, included large numbers of lost 
or missing documents affecting monetary transac- 
tions, numerous errors in accounting, inaccurate 
store prices for stocktaking and issues of stores, 
inaccurate inventories of assets, inaccurate or incom- 
plete contractors’ accounts and insufficient records 
in London of goods awaiting shipment. As we 
surmised when commenting on the first report of 
the Corporation in our January issue, it seems 
apparent that all this was the product of the decision 
to ‘ proceed in a headlong manner ’, a phrase which, 
incidentally, seems likely to pass into history. 

It seems somewhat ironical that this clamant call 
for speed may have been prompted by apprehen- 
sions which, if not unfounded, were to say the least 
of it somewhat exaggerated. Although the long- 
term outlook for future supplies of oils and fats 
was and still is to an extent uncertain and pre- 
carious, immediate requirements have, nevertheless, 
been met from other sources and the disastrous 
shortage which the scheme was devised in part to 
satisfy has not so far materialised. 

The minutes of evidence attached to the report 
make interesting reading; inter alia, it is perhaps 
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a trifle surprising to learn from them that, in the 
view of the late chairman of the Corporation, the 
results of preliminary experiments, even if they 
had been carried out, would not have been of any 
real value to the Corporation (para. 1237). 

However, all will agree that it is vital for the 
future of Africa on the one hand and for British 
prestige on the other that every effort should be 
made to ‘ save the pieces ’, so to say, and to ensure 
that the enormous expenditure incurred and the 
valuable experience gained will be put to the best 
use possible, and not merely serve as a counter in 
the game of party politics. 

On this account it is welcome news that the 
Overseas Food Corporation have appointed a 
working party to consider the future long-term and 
short-term policies to be pursued at Kongwa. The 
composition of this body includes a number of 
names of high repute and wide experience in the 
Colonial field. Few, if any, would criticise their 
competence to advise on the matter, but one could 
wish that their terms of reference were not restricted 
to this single area which, when all is said and done, 
is only a part of the scheme; it is true that it is 
the part which has most conspicuously failed so 
far to produce results, but are we to wait until 
efforts in other areas have similarly failed before 
enquiries are instituted ? 

After all, even the much-criticised Wakefield 
report envisaged that ultimately the scheme would 
have to be overhauled and modified, and in par- 
ticular the manner in which the African cultivator 
could be incorporated therein, considered. 

Surely, now that four years have elapsed since the 
scheme was first started and particularly in view of 
its unfortunate history, the time is ripe for an 
overall enquiry. | 

Failure to recognise the need for it might at 
first sight almost be held to betoken an undue 
affection for that sweet and blessed country, 
‘Cloud Cuckoo Land ’. 


Truman on Price-Support 


N our April issue there appeared an article on the 

price-support programme in the U.S.A. and in 
a recent speech at Lincoln, Nebraska, President 
Truman stressed the importance of preserving the 
beneficial features of the programme and outlined 
a series of recommendations to improve it in a 
number of directions. The essential purposes of 
these are, firstly, to ensure the production of the 
quantities and kinds of farm produce that are 
needed in an expanding economy and to ensure to 
farmers the opportunity of obtaining a fair return 
for their products. The support programme must, 
therefore, encourage farmers to reduce costs and 
to concentrate production on commodities for 
which expanding markets exist. In particular, it 
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should encourage farmers to change over to live- 
stock production rather than continuing to produce 
unwanted surpluses of crops such as grain and 
cotton. In some cases it would continue to be 
necessary to limit production to consumer demand. 


The second purpose is to provide a means of 


consuming the entire supply of perishable products, 
instead of taking part of it off the market and putting 
it on the shelf. By a system of direct production 
payment to farmers it would be possible to make 
up any difference between the average actual market 
prices and a fair return. In this way the farmer 
would be sure of getting at least the guaranteed 
support price, while consumers would be able to get 
the benefit of all that is produced. 

The third purpose is to encourage the con- 
servation and wise use of land and water resources. 
This can be done in two ways; firstly by encourag- 
ing livestock production, which entails more land in 
grass; and, secondly, by making efficient soil 
conservation practices an obligatory requirement 
for all who seek to benefit by price support. Any 
individual who fails to safeguard his soil adequate- 
ly would automatically receive less price-support 
assistance than the good farmer who maintains the 
fertility of his land for the benefit of future 
generations. 

The fourth purpose is to give maximum support 
where it is most urgently needed—that is to the 
family-size farm. The present programme tends 
to direct too much of its benefits to the large farms 
and a higher degree of protection should be pro- 
vided for the family farm, which is fundamental to 
the democratic society. 


Livestock and fertilisers 


HE ultimate economic criterion of the value 

of fertiliser applications to grazing land lies, 
of course, in the gain in liveweight of the animals 
pastured thereon and the number of animals per 
acre that they can carry. The classic experiments 
started by Somerville at Cockle Park, the experi- 
ment station of the Agricultural Department of 
King’s College, Newcastle, in 1896 were the first 
in which the animal was used to measure the effect 
of manuring pastures. ‘The results conclusively 
demonstrated the value of dressings of basic slag 
in terms of liveweight gain per beast and in the 
number of beasts carried. Such experiments, 
though presenting difficulties, do afford the advan- 
tage that they enable the pecuniary results of 
manuring pastures to be estimated. 

Similar work elsewhere is not yet very frequent; 
and accordingly some recent experiments carried 
out on the high veldt of South Africa are of more 
than passing interest. The experiments which 
extended over a period of eight years employed 
beef steers as grazing animals. Under these con- 
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ditions the results differed from those obtained in 
Great Britain, North America and New Zealand 
and showed that the main fertiliser requirement 
was nitrogen, while phosphatic dressings by them- 
selves gave little or no response. ‘Thus animals 
pastured on unfertilised veldt gave an annual gain 
per morgen of 124 lb. live weight, while applica- 
tions of phosphatic manures at the rate of 65.6 lb. 
of phosphoric acid gave significant increasc. On 
the other hand, when 200 Ib. of sulphate of ammonia 
per morgen were applied in conjunction with phos- 
phate the gain was 252 lb. live weight per annum, 
and when the dressing was increased to 600 lb. of 
sulphate of ammonia, the annual live weight 
increase rose to 427 lb. 

It seems clear from the results that such applica- 
tions not only increase the carrying capacity of the 
pastures but also the daily gains in individual 
beasts. 

There are large areas of eroded and overgrazed 
veldt in South Africa as well as in other parts of the 
African continent, particularly in East Africa, and 
if treatment on the lines indicated in the experi- 
ments can produce results of the same description 
when essayed on a full scale, the way seems open 
for the early rehabilitation of large areas and con- 
sequent increased production of livestock. 


The Royal Show 


NCE again the annual show of the Royal 

Agricultural Society of England has come 
round and this year it returned to its birthplace, for 
it was at Oxford that the first Royal Show was held 
on seven acres of ‘ Mr. Pinfold’s pasture land’ 
III years ago. 

The 1950 show, covering 150 acres, was the 
largest agricultural show to be held in Europe, with 
over 700 machinery and trade stands and a record 
number of livestock entries. The opening day was 
well attended in spite of tne “ gumboot and mackin- 
tosh’ conditions which prevailed, but in_ the 
afternoon when the sun came through the clouds 
for a while to shine over the colourful stands and 
exhibits, with the band playing beside the grand 
ring, we knew that the Royal was back in all its 
glory. In fact, perfectly sited as it was, on a level 
airfield, there was a feeling of spaciousness about 
the whole show which had not been evident in 
previous years for some time. 

The overseas visitors’ pavilion was well attended 
and, glancing through the visitors book on the first 
day we noted names of agriculturalists from all 
over the world, particularly visitors from the U.S.A., 
France and Scandinavia. What an opportunity for 
exchanging information and learning how the other 
fellow does it. We feel sure that farmers from home 
and abroad took advantage of this international 
flavour of the 1950 ‘ Royal ’ 


World Crops 






ee - ee 


| 
| 





len 
cri 
eX] 









‘m- 
tals 
ain 
ca- 


On 
nia 
Os- 
im, 

of 
oht 


ca- 
the 


ual 


red 
the 
nd 
‘ri- 
ion 
yen 


its 
vel 
ut 


ed 
“st 
all 
® 
or 
er 
ne 
al 





Sead tices anal 


Chinese Rice Cultivation 


G. A. C. HERKLOTS, Ph.D. 


Secretary for Colonial Agricultural Research 





The traditional methods of cultivation of indigenous peoples are invariably worthy of careful study. 


They 


are inevitably the outcome of long experience, and on this account are entitled to respect even though the 


reasons underlying some of the practices may not always be obvious at first sight. 


In this article the writer 


describes the traditional practices of Chinese rice cultivators in the New Territories of Hong Kong, which are, 


in fact, similar to those followed throughout the vast rice-growing areas of Southern China. 


The author 


spent many years in this area and had abundant opportunities of studying the subject at first hand. 





HE article on rice by Mr. D. H. Grist 

in Volume 1, No. 1, of WorLp Crops 
commences with this sentence : ‘ Rice is 
unique among cereals in that the bulk of 
it is produced by methods of cultivation 
which have remained almost unchanged 
since before the Christian era’. These 
methods have been worked out empirically 
over the course of centuries and in a very 
hard school. No one can doubt that 
modern science can increase the yield of 
paddy per acre, but it can only achieve 
this quickly and smoothly if it is grafted 
onto the stock of native knowledge and 
experience. The stock and scion must be 
compatible. Anyone who has examined 
native methods of farming is at first 
surprised, perhaps even astonished, at 
customs and techniques so rigidly followed, 
but further study nearly always shows 
that there is an underlying reason. Where 
flood or drought, typhoon or pestilence, 
can so rapidly bring the spectre of famine 
close to the peasant and where the money 
lender, to whom he is inevitably indebted, 
cries out for his pound of flesh he dare not 
experiment. He must follow the customs 
of his ancestors in order to survive. 


Methods 


The methods of rice cultivation in the 
New Territories of Hong Kong are 
similar to those practised in South China. 
On all except the poorest land two crops 
per year are harvested and on about one 
half of the rice lands a third crop of 
vegetables is grown in the winter. Four 
types of paddy are cultivated, namely, 
first crop, second crop, salt and up-land. 
The varities grown for the first crop are 
never grown for the second crop and 
vice versa. The reasons are that the first 
crop is grown during a_ lengthening 
day period and harvested when the days 
are longest and at the height of the rainy 
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Harvesting rice with narrow-tocthed sickles 


season. The second crop is grown during 
a shortening day period and harvested 
under very dry conditions. In the chart 
(Fig. 1) are illustrated the length of day in 
hours, the mean monthly temperature and 
the mean monthly rainfall. The sowing 
and harvesting periods for the two crops 
of rice are also shown. Rice from the 
first harvest does not keep well and is 
eaten locally. Rice from the second 
harvest is of superb quality. In the days 
of the Manchus some was sent to the 
emperor at Peking ; prior to the war part 
was exported to New York but nowadays 
the whole crop is consumed in the Colony. 

Five distinct varieties are grown for the 
first crop which takes from 95 to 120 days 
to mature, from seed sowing to harvest, 
depending on the variety ; six varieties 


are grown for the second crop taking from 
100 to 125 days to mature. Only one 
variety is grown in the saline marshes and 
it is a second crop rice ; there are also 
two up-land varieties grown on land which 
cannot be irrigated. 


Preparation of seedling beds 

The technique of preparation of seedling 
beds, of sowing, tending and transplanting 
has been perfected over the course of 
centuries and is adhered to rigidly. The 
plot selected is ploughed, flooded with 
water and repeatedly churned into a smooth 
cream-like mud. Either a brown cow (the 
local race of Zebu cattle) or a water- 
buffalo is used to drag plough and harrow 
(Fig. 2). The banks separating the seed- 
bed from the neighbouring fields are 
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neatly finished, the sides being cut with a 
hoe, plastered with wet mud to render 
them watertight and finally smoothed with 
the hoe. This technique is followed and 
the same meticulous care is taken also in 
the preparation of the rice fields which are 
enclosed in watertight bunds. There is 
no doubt that this tidiness results in the 
elimination of waste ; every square foot 
that can be planted is planted. 

It is the normal practice for a farmer to 
save his seed from the previous year’s crop. 
Before the paddy is sown it is winnowed to 
remove light grains and empty husks. It 
is then weighed and placed in large baskets 
made from split bamboos. ‘These are 
lowered by ropes into a stream or fish 
pond and all grains that float are discarded. 
After one night in the water the baskets 
are taken out and placed in the shade and 
watered twice a day in order to keep the 
swollen grains moist. Paddy for the first 
crop starts germinating on the third day 
after soaking and the grains are considered 
to be ready for sowing when the emerged 
radicles are a quarter of an inch long. 
Paddy for the second crop, due to the 
warmer weather in summer, germinates 
on the day following soaking and is then 
ready for sowing. 


Time of planting 

The Hong Kong Chinese believe, and 
they must have good reasons, that sowing 
of paddy must take place within a narrow 
time limit. For the first crop the paddy is 
sown within a very few days of April 10 
(i.e. five days after Ts’eng Meng) and for 
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Fig. z2—Ploughing ; the field on the left has been prepared ;_ note the freshly 
cut and mud-plastered bund 


the second crop round about July 12 (2.e. 
five days after Siu Shue). An area of 
500 sq. ft. of cream-like mud is sufficient 
for 10 catties (13.3 lb.) of paddy and the 
seedlings from such an area are sufficient 
for one mow (4.8 mows = 1 acre). If the 
paddy is of good quality and germinates 
well the resultant seedlings may be sufh- 
cient for one and a half mows. It is a 
curious fact that nearly always the paddy 
is sown by men, rarely by women. 

The seed beds are carefully fertilised. 
Usually two applications are made. The 
first is given four days before trans- 
planting, the second the night before 
transplanting. The fertilisers given depend 
partly on what is available to the farmer 
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Fig. 1—The mean monthly rainfall is illustrated by the black columns. 
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The 


continuous line illustrates the number of hours the sun is above the horizon. 
The broken line gives the mean monthly temperature. The panels indicate the 
periods of sowing (white) and harvesting (black) for the two crops of rice 
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and partly on whether he can buy any for 
cash or on credit. 


(13.3 lb.) bone meal, 5 
fish meal, 80 catties (107 lb.) powdered dry 
cow dung and 20 catties (27 lb.) ashes 
from burnt grass. The second dressing 
might consist of 10 catties (13.3 lb.) of 
powdered groundnut cake or of fish 
meal. 


Preparation of land 


The land into which the seedlings are : 


to be planted is prepared nearly as carefully 
as that for the seedling beds. If there has 
been no winter crop the land may have 
been ploughed after the second crop of rice 
has been harvested in the previous Novem- 
ber and left rough, or it may not have been 
ploughed until the spring. It is ploughed, 
flooded with water and repeatedly har- 
rowed until the soil is churned into smooth 
mud. The bunds are roughly cleaned, 
repaired and widened or narrowed, the 
sides cut clean with a hoe and finally 
plastered with mud to make them water- 
tight. 


Transplanting 


It is the accepted custom of the Chinese | 


to transplant their seedlings within a few 


days of specified dates—May 10 (2.e. five F 
days after Laap Ha) for the first crop, J 


August 12 (i.e. five days after Laap Ts’au) 
for the second crop. Seedlings of salt 
paddy haam moon are transplanted at the 


For the seedling bed | 
of 500 sq. ft. a mixture might be used for | 
the first dressing consisting of 10 catties | 
catties (6.7 Ib.) 
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end of May into the brackish fields near | 


the sea. 


Seedlings are removed from the rice bed | 


by means of a flat hoe of special form. The 
blade is thrust horizontally into the bed 


to remove a patch of seedlings, together | 
with soil and the fertiliser applied the J 
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previous day, in the form of a thin sod 
(Fig. 3)- This is transferred to a bamboo 
sling (or a flat basket) and carried to the 
field where the sods are put in shallow 
tubs (Fig. 4). These may be dragged 
across the mud by a cord to where they 
are needed. Transplanting is done mainly 
by women who are more careful than men. 
For the first crop small groups of eleven to 
fifteen seedlings and for the second crop 
of eight to twelve are planted by hand in 
the mud at distances apart of twelve 
inches (the practice of Cantonese farmers) 
or eight inches (Hakka farmers). The 


women work in a row and progress back- 
wards from one side of the field to the 
other, each woman being responsible for 
the strip of ground within her reach 
(Fig. 5). 





Fig. 3—Removing seedlings from the 
seedling bed 


Cultivation 

A certain amount of cultivation is 
carried out during the growth of the paddy. 
One month after transplanting a top 
dressing of fertiliser is given. If he can 
afford it the farmer applies a mixture of 
15 to 20 catties (20 to 26.6 lb.) powdered 
groundnut cake and 5 to 10 catties (6.6 to 
13-3 lb.) of ammonium sulphate per mow 
(1,008 sq. yd.). If he is poor he broadcasts 
a mixture of dried cow dung and grass 
ashes at the rate of 100 catties (133.3 Ib.) 
per mow. Before the fertiliser is applied 
the field is first drained. During or 
following the broadcasting of the fertiliser 
the weeds are trampled into the mud and 
the rice roots pressed down deep into the 
mud by the feet. In some districts a 


wooden board, with nails protruding on 





Fig. 4—Carrying seedlings in flat trays, 
supported by wire slings, to the field 





Fig .5—Transplanting the rice 
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the lower surface, is pushed in between 
the plants and by this means the mud is 
packed around the groups of seedlings. 
After trampling the field is left dry for 
three to five days. There may be two 
applications of fertiliser and two weedings 
during the growing season. 

The irrigation of the fields is carefully 
controlled and except during periods of 
weeding and fertilising the fields are 
never allowed to become dry as this 
encourages the growth of weeds. In 
the early stages of growth the farmer with 
his hoe visits each field at least once daily 
to check water levels and to repair bunds 
where necessary. One man can tend 30 
to 50 mows of rice fields (6.3 to 10.4 acres). 


Harvesting 

As the plants mature the lower portion 
of the stem swells; flowering takes 
place from 10 to 15 days later. During 
this period the farmer allows no one to 
walk in his field. In another 20 to 30 days 
the grain is fully developed. The grains 
of the first crop are greenish-white, those 
of the second crop yellow. Sometimes the 
harvest of the first crop is carried out 
whilst the field is still flooded but the field 
is always drained before the second crop is 
harvested. In harvesting a narrow toothed 
sickle is used and each cluster is held 
tightly in one hand and cut two or three 
inches above ground level with the sickle 
held in the other. The shallow tubs 
used earlier for holding seedlings are again 
used this time for the harvest. 


Threshing 

The paddy is threshed by hand at the 
first opportunity. The equipment consists 
of a large wooden tub, a screen of split 
bamboo and a short curved wooden 
ladder (Fig. 6). This is stood in the tub 
and the broad uppermost rung overlaps 
the edge of the tub nearest the thresher. 
The thresher stands facing the mat and 
holding a bundle of rice plants in his hand 
beats the upper ends on the rungs of the 
ladder, the straw hits the broad overlapp- 
ing rung. The paddy falls into the tub and 
the mat prevents any from splashing out. 
The straw is tied into bundles which are 
stooked to dry. The paddy is carried back 
to the village and spread on the drying 
ground in front of the village or on the 
sides of a tar-macadamed road to dry. 
After the paddy has been winnowed it is 
stored or sold. In Hong Kong the yield 
is of the order of 200 to 300 catties per 
mow per crop, 7.e. 1,280 to 1,920 lb. per 
acre per crop. 


Conclusion 
It is clear that the Chinese have realised 
the sensitivity of the different strains of 
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Fig. 6—Threshing the paddy 


rice to the changing length of day and to 
the necessity for sowing both first and 
second crop rice within a short range of 
time. They have learnt that seedlings 
should not be left in the seedling nurseries 
too long and that they need fertilisers if 
they are to grow healthily whilst crowded 
in the nurseries. The fact that the seedlings 
are fertilised shortly before transplanting 
is of significance. The thoroughness of 
preparation of the ground and the neat 
finish to the bunds are not achieved 
because the Chinese are thorough in their 
methods and tidy in their habits but 
because every square inch of land is of 
value. Success or failure depends on 
accurate control of water levels which is 
only possible if the bunds are watertight 
and level. 





Rice: Two Crops 
Instead of One 


The Indian Central Rice Research In- 
stitute which has been established now 
for nearly four years at Cuttack has col- 
lected over 2,000 species of rice of varieties, 
both from India and abroad. A large 
number of the varieties collected have 
been studied and the performances of some 
of the promising ones were tested in a 
number of yield trials. One interesting 
result has been the possibility of increasing 
production in Orissa, particularly in the 
canal irrigated areas, where it has been 
found that two padi crops can be grown 
in succession. Investigations are going on 
to find the most suitable varieties for the 
first and second crops. 

The Institute has also identified the 
fungal disease causing ‘ spots ’ in harvested 
grains and found that they can be avoided 
by treating the seed with agrosan before 
sowing. 
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OME agricultural features of the 
Annual Report for the year ended 
April 30, 1950, of the Executive of the 
West India Committee are given below. 


Colonial sugar 

The sugar talks, held in London last 
autumn, were not wholly satisfactory to 
the B.W.I. From the outset it was clear 
that the British Government had decided 
to reserve a substantial tonnage of their 
requirements of sugar for suppliers out- 
side the Commonwealth against a possible 
renewal of the International Sugar Agree- 
ment, and to make the best bargain they 
could with the Dominions, when the 
residue would be allocated among the 
sugar-producing colonies. Before argu- 
ments on the colonial case were heard, 
agreements had been concluded with 
Australia and South Africa which pre- 
vented H.M. Government from diminish- 
ing the quotas set out therein, however 
strong the colonial claims to readjustments 
might subsequently prove to be. 


Export production limited 


In order to maintain existing standards 
of living for their expanding populations, 
the colonies consider that the minimum 
quantity of sugar for which an outlet at 
reasonably remunerative prices must be 
found is 1,800,000 tons (B.W.I. 1,100,000 
tons). The U.K. insist that the colonies 
should limit their production for export 
to 1,550,000 tons (B.W.I. goo,0o0o tons) 
and of this 1,100,000 tons only would be 
purchased at reasonably remunerative 
prices to be negotiated annually. The 
balance of 450,000 tons, if sold at all, must 
find an outlet at the so-called ‘ world’ 
price plus preference, 150,000 tons in 
the U.K. and 300,000 tons in Canada. 

The West Indian representatives reluc- 
tantly accepted these total limits of per- 
mitted exports, but maintain that the 
reasonably remunerative prices to be 
negotiated annually should be paid by the 
U.K. for the full quantity of sugar supplied 
from B.W.I. resources, viz. 725,000 tons. 


Sugar research 


The work of construction of the new 
laboratories at the Imperial College of 
Agriculture in Trinidad is nearing com- 
pletion, recruitment of staff is in progress 
and it is expected that several members of 
the sugar research staff will take up 
residence in October. 





Report on West Indian 
Agriculture 


Cocoa production and research 


Production of cocoa in the B.WI. 
during the crop season ended September 
30, 1949, was considerably below that in 
the previous season. Exports from Trini- 
dad totalled 5,645 tons against 8,035 tons 
in 1947-48, and from Grenada 2,236 
tons against 2,687 tons. 

Serious attention continued to be given 
to the witches broom problem in Grenada. 

In British Honduras the Government 
has already grown approximately 99,000 
cocoa seedlings. Preliminary survey work 
for cocoa cultivation in British Guiana 
and British Honduras has been going on. 


Jamaican bananas 

The Lacatan variety is being developed 
extensively and it is anticipated that about 
1,000,000 stems will be stripped this year 
as well as about 6,500,000 stems of the 
Gros Michel variety. Production forecasts 
for 1951 and 1952, made by the Jamaican 
Banana Fxecutive Committee are given 
below. 


Gros 
Michel Lacatan Total 
Stems Stems Stems 
1951 5,500,000 4,000,000 9,500,000 
1952 5,000,000 8,000,000 I 3,000,000 


Citrus fruit 

The agreement reached in November 
1948 between West Indian citrus pro- 
ducers and the Ministry of Food for the 
supply of concentrated orange juice was 
given practical form on April 12 by the 
completion of a 10-year contract under 
which the Ministry will take up to 2,750 
tons annually from Jamaica. Contracts, 
not yet signed, with Trinidad, Tobago, and 
British Honduras, are expected to be for 
1,500 tons and 750 tons respectively. 

The Colonial Development Corporation 
has taken an interest in the provision of 
cold-storage accommodation for the fresh 
fruit. In Jamaica negotiations with the 
local Government in regard to a site have 
been satisfactorily completed, and materials 
are now being ordered. In Dominica, 
also, agreement has been reached, engineer- 
ing surveys are in progress, and some 
material is on order. 


Cigar industry 

Consumption of cigars in the U.K. has 
fallen by 65°, since 1947 as a result of the 
extremely heavy duties imposed. No 
relief was afforded in this year’s budget 
and a promising colonial industry is being 
seriously threatened as a result. 
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Sugar — Mainstay of the 


British West Indies 


Part I 


ARTHUR C. BARNES, C.M.G., B.Se., F.R.DC. 


Director of Research for the Sugar Manufacturers Association of Jamaica 
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EFORE describing the present posi- 

tion of the cane sugar industry in 
the various territories of the British 
Caribbean area it is necessary to trace some 
of the major events of the last half century 
which have exercised marked effects on 
it, and also to discuss the reasons why the 
industry is of such vital importance to this 
area, which comprises the various islands 
of the British West Indies as well as the 
mainland territories of British Guiana and 
British Honduras. 


The position up to 1914 


Up to the time of the abolition of slavery 
in 1838 the industry has been highly 
prosperous but thereafter its fortunes 
steadily declined. ‘Towards the end of the 
Igth century the situation was greatly 
worsened as a result of the bounties given 
by various European Governments to 
their domestic beet sugar industries. By 
1896 the position had become so desperate 
that H.M. Government appointed a Royal 
Commission, with the late Sir Henry 
Norman as chairman, to examine and 
report upon the prospects of the West 
Indies sugar industry. 

The report of the Commission, issued 
in 1897, concluded that the industry was 
in danger of grave reduction and in some 
colonies this might amount to extinction. 
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The principal sugar producing areas of the West Indies 


It was not due to bad management or 
inherent internal defects within the indus- 
try but to the competition of other sugar 
producing countries and, in particular, to 
that of beet sugar produced in the conti- 
nent of Europe under the bounty system. 

The principal remedies advocated were : 
the abolition of the bounty system ; the 
setting up of an Imperial Department of 
Agriculture for the West Indies to assist 
the sugar and other agricultural industries 
with scientific advice ; a grant in aid to 
tide the industry over its immediate 
difficulties. 

The Brussels convention of 1902 saw 
the end of the bounty system, while the 
Imperial Department of Agriculture was 
established in 1899; it proved highly 
successful and became the forerunner of 
Departments of Agriculture in practically 
all Colonial Dependencies throughout the 
world. The grant in aid was distributed 
to individual estates for the most part, but 
in the Leeward Islands a part was utilised 
to help to finance the erection of the first 
central sugar factory in the colony at 
Gunthorpes Antiguain 1904, while Bar- 
bados’ share was used to found an agri- 


cultural bank. About the same time 
Canada introduced preferential treatment 
for West Indian sugar. 


The 1914.18 world war 

These measures, combined with a rise 
in the price of sugar, improved the situa- 
tion and enabled the industry to continue 
operating, but the position remained to an 
extent precarious until the outbreak of the 
1914-18 war, which stimulated production 
and brought about greatly increased prices. 
Subsequently, however, world production 
rose so greatly that a further period of 
depression ensued. In 1924 a measure of 
protection for Colonial sugars in the 
British market was introduced, but this 
was offset by the development of the 
British beet sugar industry, and the 
situation remained so grave that in 1928 
the British Government appointed another 
Commission, under the chairmanship of 
the late Lord Olivier, to enquire into the 
circumstances. It transpired that existing 
measures did not suffice to protect West 
Indian sugar against competition from 
subsidised beet sugar and assisted cane 
sugar production in other countries and 
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that no other crop could replace cane 
sugar in the West Indian economy. 
The sugar regulation schemes 
directed to the 
sugar 


Attention 
possibility of 
production throughout the world by 
regulation The Chadbourne 
Plan of 1931 was the first attempt but this 


now was 
rationalising cane 
schemes. 


proved unsatisfactory and was succeeded 
by the International Sugar Agreement of 
1937 which continued until the 1939-45 
war but is now in abeyance. As a result of 
it, however, legislation, which provided 
for the control of production, was enacted 
in every sugar colony. 


The Royal Commission of 1939 


Notwithstanding this the _ situation 
showed little improvement and in many 
quarters the restrictions on production 
were viewed with misgivings. In many 
dependencies it was only the production of 
rum in association with sugar that enabled 
the industry to maintain itself during the 
long period of unstable prices and markets. 
In 1938 the increasingly difficult economic 
and political situation led to the appoint- 
ment of the West India Royal Commission, 
under the chairmanship of the late Lord 
Moyne, which exhaustively enquired into 
the life and work of West Indian popula- 
tions and paid particular attention to 
agricultural matters, including the sugar 
industry. It concluded that the sugar 
industry was of vital importance to the 





Irrigation is an invaluable aid to cane 
sugar production 
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West Indies, that no other crop was so 
widely suited to the prevailing conditions, 
that the industry was well and efficiently 
run and that really efficient agriculture 
was largely confined to estate cultivation 
of sugar. It made a number of recom- 
mendations for the extension of scientific 
and administrative facilities, and suggested 
ways in which the agriculture of the islands 
could be improved. It also recommended 
the setting up of a Development and 
Welfare organisation for the West Indies 
and the provision of substantial sums from 
the Imperial Exchequer to enable this to 
be done. 


The second world war 

During the decade immediately pre- 
ceding the outbreak of the second world 
war sugar production in the West Indies 
expanded considerably, largely as a result 
of the efforts of the producers to counter- 





Irrigation canal at Monymusk, 
Jamaica 


act the effects of low prices by the employ- 
ment of improved planting and manu- 
facturing practices. The impact of the 
war itself exercised an effect greater in 
extent and importance than any other 
event of recent times. During the earlier 
stages of the conflict an attempt was made 
to adhere to the main principles of the 
International Sugar Agreement, but it 
soon became apparent that the United 
Kingdom was so heavily dependent on 
sugar production in the colonies that every 
encouragement had to be given to maxi- 
mum production. The disposal of sugar 
crops was controlled by the British 
Ministry of Food and prices for sugar 
exports were fixed year by year. In 
addition an undertaking was given by 
H.M. Government to purchase the whole 
exportable production of the West Indies 
up to the year 1952. 













































































































































Sugar cane passing through a 
crushing mill 


The effect has been a further remarkable 
increase in production. The following 
table shows the total production of sugar 
for each colony for the years 1928, 1938 
and 1949, and gives an indication of the 
expansion which has occurred, which is 
also illustrated in the accompanying graph 
showing the total exports from 1931 to 


1949. 





Total production—tons of 
2,240 lb. 

1928? 1938° 1949! 

Barbados! 86,945 111,434 153,000 
British Guiana .. 116,484 196,502 184,690 
British Honduras -— 1,200* 2,108 
Jamaica 59,720 118,188 237,744 
Antigua 19,668 20,844 18,149 
St. Kitts 19,443 26,481 35,500 
St. Lucia 4,756 7,800 9,128 
St. Vincent 1,530 1,200* 2,084 
Trinidad 81,551 123,627 159,135 
390,097 597,276 801,538 








* Approximately 

‘Includes fancy molasses equated to sugar. 

"West India Sugar Commission, 1928, 

corrected figures. 

%* Agriculture in the West Indies’, Colonial 

Office, Colonial 182, 1942. 
4West India Committee Circular, December 
1949. 

It may be added that the industry is 
now organised throughout the whole West 
India area through the medium of the 
British West Indies Sugar Association, 
which includes representatives of all the 
British sugar producing territories. The 
Association was formed as the result of 
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the British West Indies Sugar Conference 
held in Jamaica in 1942. 


General 

There are many factors which make 
the cane sugar industry of paramount 
importance to the British West Indies. It 
provides employment for large numbers of 
people, and expends a higher proportion of 
the realised price for its product on labour 
than any other crop. Its effects extend far 
beyond those directly engaged in the 
growing of sugar cane and the manufacture 
of sugar. It imports machinery, fertilisers, 
containers, tractors and implements, 
chemicals and numerous other essential 
items of equipment. Growers and suppliers 
of foodstuffs, both locally produced and 
imported, come into the picture. Indeed, 
the industry affects, to a greater or lesser 
degree, the whole population of those 
territories in which sugar production is a 
major activity. Heavy capital investments 
in factories and related services of a 
permanent nature are essential, while 
annual replacements and repairs form a 
considerable item of expenditure. 

The sugar cane itself, though reaped 
annually, is not strictly speaking an annual 
crop, as successive growths are obtained 
from the same planting. Consequently 
agricultural operations are not confined 
to the immediate requirements of one 
crop, but must take into account those to 
be harvested in later years from the same 
land. A factor of major significance is that 
sugar cane under a proper system of land 
management maintains and improves fer- 
tility of the soil. This is of the highest 
importance in island territories where 
arable land is limited and populations are 
increasing. It is of even wider importance 
when considered as a major contribution 
to safeguarding and using to the best 
advantage the diminishing reserves of 
land required for the maintenance of food 
supplies for the population of the world. 

The statement that the sugar cane is 
the only suitable remunerative crop which 
can be successfully grown in large areas of 
the West Indies still holds true with 
undiminished force. 

The long and bitter experiences of a 
struggling industry relieved by brief and 
occasional flashes of temporary prosperity 
enable one to understand the present 
anxiety in regard to the future, which has 
manifested itself by organised representa- 
tions to the Government of the United 
Kingdom in regard to the provision of 
satisfactory and acceptable guarantees in 
respect of the still increasing output of 
sugar after 1952. The claim for generous 
consideration is soundly based upon the 
recommendations of Royal and other 
Commissions of inquiry put forward at 
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Total exports of cane sugar from the British West Indies, 1931-49 


frequent intervals over a period of more 
than half a century. Despite setbacks and 
discouragements the industry has striven 
successfully to improve its internal econ- 
omy, increase its efficiency, and expand its 
production. Improvements in field and 
factory have led to increased yields of cane 
and sugar per acre, to more efficient extract- 


ion and to better utilisation of by-products. 

It is impossible within the scope of 
this article to describe in detail the many 
advances which have been made during 
the past 50 years ; the position in each of 
the sugar-producing dependencies will be 
outlined in a second article. 
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Canada Invites British Agriculturists 





Sir William Ogg, Director of Rotham- 
sted Experimental Station 


An announcement that the English 
Ministry of Agriculture has accepted an 
invitation from the Canadian Ministry to 
send a party of agricultural scientists to 
Canada this summer is another indication 
of the increasingly close co-operation 
between the agricultural authorities in this 
country and those in the great North 
American dominions. 

It will be recalled that last year an 
official mission, composed of delegates 
from the Agricultural Engineers Associa- 
tion, visited Canada to study farming 
methods from the machinery angle, while 
a party of Canadian agricultural scientists 


visited the United Kingdom last summer 
for a similar tour at the invitation of the 
British Government. 

The projected visit is wide in scope and 
takes practically all aspects of agricultural 
development within its purview. The 
delegation is led by Sir William Ogg, 
Director of the Rothamsted Experimental 
Station and has within its membership 
Mr. J. H. Anderson of the National 
Agricultural Advisory Service, Dr. D. P. 
Cuthbertson, Director of the Rowett 
Research Institute, Professor W. Ellison, 
Professor of Crop Husbandry at Aberyst- 
wyth, Professor E. McEwen, Professor of 
Agricultural Engineering at King’s Col- 
lege, Newcastle, and Mr. W. H. Senior of 
the Education and Research Division of the 
Department of Agriculture for Scotland. 

The duration of the stay of the party 
will be about two months during which 
time it is expected they will visit all parts 
of the Dominion. 

Exchange visits of this description can 
do nothing but good. Farming conditions 
in Canada, it is true, differ in many 
respects from those in this country ; 
they are more rigorous, the growing season 
is shorter, while the severity of the Cana- 
dian winter of necessity calls a halt to many 
of the operations which form part of normal 
winter farming practice in this country. 
Moreover, Britain has nothing to compare 
with the problems that face the farmer in 
the prairie regions of the Middle West 
where wind erosion can be such a pressing 
question. Nevertheless there is no doubt 
that the interchange of experiences which 
such visits engender is of the utmost value. 
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Practical Problems of 


Sauwmilling in the Tropies 





The efficient utilisation of timber 
from tropical forests to meet local 
requirements is of considerable 
economic importance. Some of the 
more important practical con- 
siderations of this business are 


The sub- 


ject is treated primarily from the 


discussed in this article. 


Malayan angle, but much of the 
information given is applicable to a 


wider range of tropical conditions. 








N the British Colonies and Dependencies 

there are usually two classes of sawmills : 
(a) large bandmills, owned by big European 
firms whose object is the export of high 
quality timber and (4) small mills owned 
and operated by local people with the 
object of supplying sawn timber to the 
inhabitants. 

The large bandmills are always under 
European management and their sawn 
outturn is entirely concerned with selected, 
high quality timber for the European 
market. Although a mill may be entirely 
employed upon converting selected logs, a 
certain percentage of outturn must, how- 
ever, fall below ‘ Prime Grade’ and a 
market was formerly found for this in 
Germany, Holland and South Africa. 
There was still a small quantity which 
fell below the grades that could be exported 
and this was disposed of locally to a few 
people who could afford the high prices 
charged. 


It is easy to understand the high cost of 
production in this type of sawmill. Firstly, 
there is the highly selective system of 
logging ; often one tree would be extracted 
in perhaps five acres of forest, and at 
times only one tree in ten to twenty acres. 
Secondly, are usually 
situated near a navigable river or on a 
railway line ; roads have to be made, often 
for long distances, to the forests and then 
within the forest. Mill conversion costs 
are high as they have to carry the heavy 
overheads of the European staff and 
operators and expensive machinery. 


these sawmills 
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Small plank sawing in a corner of a Malavan sawmill 


Even if such mills extracted the full 
forest crop it would not be possible to 
produce sawn timber within the purchasing 
power of the local people. For this reason 
a cheaper method of production is needed 
and this can only be done through mills 
owned and operated by local inhabitants. 

In the Colonies and Dependencies there 
are usually a number of small mills 
operated by local people, but few could 
be called efficient. ‘This is usually due to 
the lack of technical advice and assistance 
for which the owners cannot afford to pay, 
even if it were available. The target for 
this type of mill must be ‘ to produce sawn 
timber of the sizes required at a price 
within the purchasing power of the people.’ 


The demand for timber 

The first question is the demand and 
this can usually be divided into four 
classes : 

1. Local consumers who buy for their 
own use to improve or build houses and 
require timber in its finished sizes at the 
cheapest possible price. 

2. Buyers who want timber to build 
houses for sale or for making cheap simple 
furniture. 

3. Building departments of Governments 
whose demands would be for building 
timber of heavy sizes. 





4. Box and crate users, whose principal 
requirement is cheapness. 

The next question is the probable 
annual requirements. The last two classes 
of consumer can usually give estimates of 
their requirements and the prices which 
they are prepared to pay, but the needs of 
the local population and what they can pay 
requires considerable local knowledge. 
When there is sufficient evidence of a long 
term demand to justify a sawmill enter- 
prise, the next step is to contact the Forest 
Department with regard to supplies of 
round timber and if they are satisfied that 
an applicant is suitable he will be given 
every assistance and informed in which 
forests he can obtain a licence to fell and 
remove timber and the estimated quantity 
available. Following this, he must estimate 
what it will cost from standing tree to 
finished sizes of sawn timber delivered to 
the customer or at his selling depot. ‘This 
is a problem upon which many prospective 
sawmillers slip up through lack of exper- 
ience in the many and varied operations 
required. 


The cost factor 

It is always easier when making esti- 
mates to work from the buyer’s price 
backwards in the following way : 

1. What can the prospective buyer pay ? 

2. What will conversion cost ? 
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3. What will logs cost at the mill ? 

4. What will sawn timber cost to deliver 
to the customer ? 

Before the last two questions can be 
answered, the site for the mill must be 
decided. A mill should always be close to 
the source of supply. But before a decision 
can be made to site the mill, several key 
factors must be definitely settled ; these 
are : 

1. Is there an all-the-year-round supply 
of water, and is it sufficient for both mill 
engine and labour force ? 

2. Is the locality a malarial area ? 

3. Can lorry roads be made to the pro- 
posed mill site ? 

4. Any reason why local and/or imported 
labour will not live there ? 

If the above four questions can be 
satisfactorily answered, then one obstacle 
to success has been removed. The mill 
can be sited in or on the edge of the forest 
and the cost of supplying logs reduced to 
a minimum by avoiding long hauls. 

Should the prospective miller be for- 
tunate enough to have a floatable stream 
running through the forest towards his 
selling area, and if the majority of his 
logs are floaters, then the need to site 
his mill in the forest is not so important, 
as water transport is the cheapest method 
for moving timber. 

On the other hand, if a mill cannot be 
sited in the forest or on a floatable stream, 
and logs have to be hauled several miles by 
road, there will be a big increase in the 
cost of production of sawn timber. 
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The type of sawmill 

The type of sawmill required for con- 
version in the forest is called semiportable. 
A mill of this type facilitates operation close 
to the supply and, when required, it can 
be moved at a minimum of cost. A mill 
should be moved not more often than 
once in four to five years. 

A mill with a daily outturn of 10 cubic 
tons, in a working year of 300 days, 
would consume some 6,000 cubic tons of 
logs. Many tropical forests have about 
8 cubic tons per acre which can be taken 
out and in such cases some 750 acres per 
year would be worked over. After about 
5 years some 3,500-4,000 acres would have 
been cleared, or 6 square miles, giving a 
log haul of about 2 to 3 miles. 

The cost of removal, transport and re- 
erection of a mill of this size spread over 
the outturn of 3,000 cubic tons produced 
per year for 4 to 5 years, will be very 
small ; probably not more than sixpence 
per cubic ton. ‘This will be more than 
saved by reducing the length of the haul 
from stump to mill. 

The size of a mill should be governed 
by the market demand, and the different 
types of machines and their number will 
depend upon what sizes of sawn timber are 
required. 

To be efficiently operated a sawmill 
must be properly balanced. The machines 
must be of suitable type and size to ensure 
a constant flow of timber throughout the 
various stages of conversion. 

The key machine is the one which 
breaks down logs into flitches of a size 
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The log is in position on the first sawing platform of the sawmill 
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suitable for re-sawing. Generally speaking 
the pace of the mill is largely controlled by 
this break-down machine. 


The machinery needed 


Now the question arises of the types of 
machines necessary for the different classes 
of sawn outturn. For instance, there may 
be a demand for 20 cubic tons per day of 
sawn timber in the following sizes : 
Boards. 6in. to 8in. wide x }in. and }in. 

thick, 50°. 

Boards. roin. to 12in. wide x ?in. and rin. 
thick, 30°. 

Scantling under sin. x 4in., 15°%. 

Scantling sin. x 4in. and over, 5°. 

This would be about the average propor- 

tion of sizes for a mill engaged upon 

general building and utility demands. 

To make a balanced mill for such an 
outturn, the following machines would be 
required : 

(a) One rack bench for 72in. dia. saws for 
breaking down logs. 

(5) Two re-saw benches for 48in. and 42in. 
dia. saws for breaking down large 
flitches and sawing wide boards and 
large scantlings. 

(c) Two re-saw benches for 36in. dia. 
saws for converting all smaller sizes. 
(d) One small wooden frame bench for 
24in. and 18in. dia. saws to convert 
slabs and odd lengths into strips and fuel. 

(e) One pendulum cross-cut saw bench 
may be required but this will depend 
upon how efficiently logs are cross-cut 
in the forest and on a certain demand for 
box-shooks in short lengths. 

(f) One saw-sharpening and _ gulleting 
machine. 

(g) One log winch for hauling logs from 
the pond or yard on to the ramp for the 
break-down machine. 

To drive these machines as a team in all 

classes of tropical timber, up to and 

including semi-hardwoods, will require 
about 140 maximum continuous brake 

horse power (B.H.P.). 


The power requirement 

It is seldom that all saws at the same 
time require their maximum amount of 
power, and a little of what they are not 
using can be held against the small amount 
required for the shafting. 

The momentary overload is what the 
engine can do as a ‘ spurt’ and is some- 
times required when a large rack saw 
enters a deep cut, or in the very unlikely 
event of all saws cutting to their full 
depth at the same time. 

In regard to the total B.H.P. required it 
is better for all tropical timber from soft 
to semi-hardwoods inclusive, to calculate 
for : 
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60in.-70in. dia. saws at 5/, of one B.H.P. 
per in. diameter of the saw. 

36in.-48in. dia. saws at */, of one B.H.P. 
per in. diameter of the saw. 

For a 20 cubic ton mill, calculations at 
this rating show that 170 B.H.P. is re- 
quired ; but this is for each machine 
working independently and cutting to its 
maximum depth. As they are working as a 
team and it is a 100 to 1 chance that they 
will all require the full power at the same 
moment, 20°, can be deducted, which 
makes 140 B.H.P. required. 

Steam is by far the best source of power 
for this type of mill. The engine must 
be fitted with what the makers call a 
‘Colonial Firebox’, which will burn all 
waste wood, bark and rubbish. If there is a 
sale for firewood or charcoal, the engine 
can be fired by a special sawdust burning 
furnace, built of reinforced concrete. 

Waste wood and rubbish not burnt in 
the furnace burnt elsewhere 
unless made into charcoal ; it must not 
be allowed to accumulate in heaps around 
the mill and yard as it will soon decay and 
the dust blown in the stock sheds will 
cause discolouration to freshly sawn stock. 
Moreover if waste rubbish is not properly 
incinerated, it accumulates so quickly that 
acres of valuable forest land will soon be 


must be 


rendered useless. 


Mill layout 


The machines should be arranged in 
such a manner that there is a continuous 
flow from the log entry to the sawn outturn 
end. In no case should any operation 
cause anything to go against the flow of 
the sawing work. Store sheds should be 
at the outturn end of the mill and within 
easy carrying distance. 

The break-down machine should be at 
the highest level, followed by the large 
re-saws a few inches lower, and the small 
re-saws still. This will avoid 
having to lift flitches from the stands on to 
the machine trollies. Stands should slope 
slightly towards the machine to be fed. 


lower 


Machinery 

Machinery should be as strong, as 
simple and foolproof as possible. ‘Tropical 
labour is very ‘ heavy-handed’ and it is 
difficult to imagine what some cannot 
break. 

The most suitable type of steam engine 
is the portable double cylinder. This 
usually works at 120 lb. pressure and 
140 R.P.M. One 140 B.H.P. engine should 
weigh about 18 tons. 

The break-down saw bench should be a 
simple plate rack feed saw bench with 
3 or 4 feed speeds of 10, 20, 30, and 40 ft. 
per min., or a variable feed within these 
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speeds, and one quick return speed of 
100 ft. per min. The length of the plate 
to carry the logs should be about 8 ft. 
longer than the longest log to be sawn. 
The usual crew is 6 men. These machines 
usually weigh about 4 tons each. 

The large re-saw benches compose 
two circular saw benches with self-acting 
rope drag feed. Size 7ft. x 3ft. to take 
48in. and 42in. dia. saws, with 3 or 4 feed 
speeds of 40, 60, 80, and too ft. per min. 
They are used for further breaking down 
large flitches and to saw wide boards and 
large sizes of scantlings. The saw spindle 
speed should be goo R.P.M. (calculated). 
Each machine must have one trolley 
running in front of the saw and one in 
rear. ‘The usual crew is 6 men. The 
weight of this class of machine is about 
1} tons. 

The small re-saw benches comprise two 
circular saw benches with self-acting rope 
drag feed. Size 6ft. x 3ft. to take 36in. 
dia. saws, with 3 or 4 feed speeds of 60, 
80, 100 and 120 ft. per min. They are for 
re-sawing flitches to the smallest sizes. 
Saw spindle speed should be 1,100 R.P.M. 
(calculated). ‘They must have trollies in 
the same manner as the large machines, but 
rails for the trolley feeding the saw must 
be long enough to bring flitches to be 
sawn from the rear of the larger machine 
which feeds it. Usual crew, 4 men. The 
usual weight is about 1} tons. 

The fuel and strip bench is a wooden 
frame bench, size 5ft. x 3ft. with sheet 
iron top. No mechanical feed or trollies. 
This machine should use the worn down 
saws from the small re-saw benches until 
they are of no further use. The spindle 
should be about 1,200 R.P.M. 
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The pendulum cross-cut bench should 
have a 30in. dia. saw which will cut a 
cross section of 16in. x 8in., and is used for 
cross-cutting outturn to specified lengths 
and for dealing with bad and misshapen 
slabs. It should be operated by the men 
from the strip bench. Spindle speed 
500 R.P.M. Weight about ro cwt. 

The saw-sharpening and _ gulleting 
machine is under the charge of, and 
operated by, the saw doctor, while the 
log winch, for hauling on to the break- 
down machine ramp, should have about 
5ooft. of Zin. dia. steel rope and be worked 
by the yard men. 

Semi-portable sawmills with outturn up 
to 40 cubic tons per day can be driven 
from one line of shafting, the best speed 
for which is about 300 R.P.M. Whenever 
possible all shafting should be under- 
ground, but if this cannot be arranged it 
can be built quite satisfactorily on a 


wooden trestle with concrete foundations, { 


In tropical climates Balata and Scan- 
dinavia M.C.M. belting give entire satis- 
faction. In arranging belt drives it is most 
impertant that the pull should be 
underneath as this gives a greater arc of 
contact to both driver and driven pulleys 
than if it were on the top. The difference in 
diameter between driver and driven pulleys 
should not exceed 4 to 1. Shaft pulleys 
that drive on to a machine should be 
twice the width of the belt they carry. 


Circular saws 

A circular saw should be as thin as 
possible ; the thinner the saw the less the 
kerf taken out, which means less loss in 
the form of sawdust. 
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Layout of a circular sawmill for tropical timbers. Continuous flow from log 
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Circular saws are of several kinds, but 
there are only two suitable for this class of 
mill and they are :—(1) inserted teeth 
saws; (2) solid teeth or plate saws. 
Inserted teeth saws are usually one gauge 
thinner than plate saws of the same 
diameter and are made from a higher 
quality steel. One great advantage of 
this type of saw is that it does not become 
smaller by continual sharpening. The 
teeth or bits, when worn down, are easily 
removed and new ones fitted. They are 
much more expensive than plate saws but 
for break-down machines are both better 
and more economical as they retain their 
full size as long as serviceable. 

Inserted teeth saws are usually tensioned 
for a rim speed of 8,000 ft. per min. 
and plate saws for 10,000 : to obtain the 
best work from a circular saw it must be 
run at the speed for which it is tensioned. 

For break-down rack benches using 
6oin. and 7oin. dia. saws, the inserted 
teeth type is recommended. For smaller 
sizes the plate saw is favoured because as 
the diameter becomes less it can be passed 
to other machines using small saws until 
it becomes worn out or useless. 

The shape of the saw teeth depends 
upon the kind of timber it is required to 
saw. There are, however, some important 
points to remember. In soft-wood the 
greater the hook the faster and easier you 
can saw, but too much hook means a 
rough surface ; the greater the degree of 
hook on a tooth the bigger the gullet 
required. Semi-hardwoods require less 
hook than softwoods, and hardwoods still 
less. 
The large majority of forest sawmills 
have to convert logs ‘as they come’, 
and for this class of mill a shape of saw 
tooth that will efficiently cut any species 
from soft to semi-hard is recommended. 

All solid teeth saws should be ‘ spring 
set ’,—the harder the species being sawn 
the less set required. As a safe rule, the 
amount of set ‘ must be sufficient to clear 
the body of the saw, to prevent friction 
which would heat the blade.’ 

Some sawmillers attach great importance 
to water sprays, but few tropical timbers 
cannot be sawn without, and _ unless 
absolutely necessary this practice is not 
recommended. 

A circular saw has nothing to steady 
it before entering the cut and only 
its tension keeps it true. In the table 
through which the saw runs on each side 
of the front portion of the blade is a slot 
for packing. Packing is usually made of 
spun yarn carefully hammered to fill the 
slot without pressing too much on the 
blade. It is the only thing that can be 
done to steady a saw. 
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Operating a small re-saw bench ; 
note the trolley feed 


Saws are tensioned to run at certain 
speeds, but after a time some tension is 
lost. This can only be properly rectified by 
hammering, which calls for the attention 
of a skilled saw doctor. There are, how- 
ever, several ways in which saws slightly 
out of tension can be made to work 
efficiently. If a saw ‘ wobbles’ at the 
rim it has insufficient tension for the speed 
at which it is running, but to a certain 
extent this can be rectified by packing 
tighter at the centre, thus heating the plate 
and expanding it. A saw running ‘ dished ’ 
can be corrected by packing the rim tighter 
causing it to heat and expand. 

All metals suffer from fatigue, and saws 
that are highly tempered and tensioned are 
soon affected by being worked without a 
rest. Sharpening and gulleting are more 
often required and the saw rapidly becomes 
smaller. This is expensive, especially with 
plate saws of 60in. and 7oin. dia., which 
are too thick to use in re-saw machines. 
To make any class of labour, except 
skilled Europeans, understand this is most 
difficult and it is best to make a rule that 
all saws should only be used for one period 
each day. 


Sawing procedure 


The rack feed bench is used for breaking 
down logs into flitches that can be handled 
on the large re-saw machines. It should 
never be used for any work which can be 
done by smaller saws as much timber 
is lost in kerf, and feed speeds are slower. 

Some rack feed machines have ‘ head- 
saws’ of goin. dia. and can then deal with 





logs up to 4ft. 6in. dia., but this type of 
machine requires thoroughly skilled men 
to operate it. 

Large re-saw machines deal with all 
flitches requiring cuts more than rsin. 
deep, which they further break down and 
pass to the smaller machines ; if the 
flitches are intended for boards, roin. and 
over in depth, and large scantlings, the 
finished sizes are sawn on these machines. 

Small re-saw machines are fed by broken 
down or small flitches from the large 
machines and complete the conversion of 
all small sizes except strips. 

The strip and fuel bench is a hand fed 
machine used for cutting strips from small 
slabs and odd pieces. It also reduces all 
waste to suitable sizes for the engine 
furnace or charcoal kiln. The pendulum 
cross-cut saw is for cutting bad or ragged 
ends, orders to set lengths, etc. 

Removal of sawn outturn must not 
interfere with the work of the machines, 
and the best time for it is during the mid- 
day interval and after sawing stops for the 
day. 

Piece-work is strongly favoured, pro- 
vided the labour is trained, as far as its 
class is capable. 

It is harder on saws, but there is no 
comparison in the amount of work turned 
out. Under-cutting or miscutting to 
size can always be turned back to be re- 
sawn and although the mill owner suffers 
loss in timber through re-sawing, the crew 
lose more by having to do work twice over. 


Charcoal 


If the mill engine is fired by a sawdust 
burning furnace, wood refuse can be sold 
as firewood or charcoal. The latter can 
be made and carried to market at a small 
expense ; by volume it is half that of 
wood and by weight one quarter. 

To make mill waste into charcoal does 
not require an elaborate system of kilns ; 
it can quite efficiently be done by building 
several wooden cubicles similar in shape 
to a stable stall. ‘The width should be 
about 1ft. more than the longest slabs. 
to be burnt and the height of the back and 
side about 8ft. Depth from front to back 
should be about 30 to 35 ft. The side 
walls or partitions and back wall should 
be made of slabs laid between uprights 
about gin. to 1ft. apart, and the crevices 
filled with sawdust or charcoal dust. The 
floor should have two or more long beams 
about 1ft. thick, and upon these the waste 
to be burnt is laid with the ends of the 
slabs and pieces a few inches from the 
side walls, packed well together and built 
up to within about rft. 6in. below the 
top of the walls. The load should slope 
off fairly steeply in front. The whole 
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should be covered with about 1ft. thickness 
of sawdust right down to the front. A wall 
of sawdust should be built along the front 
and close up to the load, and through this 
wall holes should be made for the draught, 
which can be regulated by opening and 
closing the holes. Fire should be started 
from the front and usually takes about 
three weeks to burn through. With a 
battery of such kilns at work it can easily 
be arranged for some to be in the emptying 
and filling stage while the others are 
burning. The walls are seldom burnt and 
charcoal dust can always be used with 
advantage instead of sawdust. 


Log pond or yard 


For semiportable forest sawmills a log 
pond is not often necessary. The turn-over 
of logs should be fairly rapid and the 
great majority of species will suffer no 
harm during the time they are in storage 
in a well drained yard. 

A good scheme is to have the yard 
arranged in manner that 
longest in the yard are sawn first. 
can be easily arranged by delivering all 
logs on the side of the ramp farthest from 
the mill intake. 

The yard should be divided into two 
sections, one for logs for current orders, 
and one for stock sawing. The tram line 
or road from the forest should divide at 
the entrance to the yard, one line or road 
running on the outside of each section so 
that whatever loads are brought in can be 
unloaded in their allotted area. The ramps 
upon which logs are unloaded to await 
conversion should be well clear of the 
ground and slope towards the mill intake 
to assist in rolling supplies to the drag 
channel. This should be built in the shape 
of a dry chute and have a drain underneath 
for its entire ler gth. 


The 


logs 
This 


such a 


(From Malayan Forester.) 





India Introduces 
Buckwheat 


Investigations at the Indian Institute of 
Science have shown that buckwheat can be 
grown successfully throughout India, in- 
cluding South India, at all elevations down 
to sea level. As a field crop, it is highly 
resistant to drought and succeeds even on 
poor soils where neither rice nor wheat will 
grow. A trial quantity of acclimatised seed 
issued by the Institute to a labour welfare 
centre was found to be fully productive. 

Buckwheat is superior in food value to 
rice and comparable to wheat; the crop 
shows promise as a valuable contributor 
towards Indian food resources. 
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Healthy Outlook for Queensland 
Sugar 





A mechanical sugar cane harvester in operation in Queensland. This machine 
cuts, tops and bundles the cane in one operation 


Wii the Premier of Queensland 
(Mr. Hanlon) returned from a visit to 
London recently he stated that Queensland 
now had an assured market of 1,100,000 tons 
of sugar a year for the next eight years. 
Now the Central Cane Prices Board and 
representatives of the sugar industry are 
co-operating to determine the best methods 
of raising production to meet such export 
commitments. 

At the moment Government and private 
experimental plantations are playing an 
important part in keeping the industry 
up-to-date. More prolific and _ better 


disease-resisting varieties of cane are 
continually sought. 
During the 1948 season there were 


6,552 Queensland farms producing cane, 
the area cultivated for sugar being 366,042 
acres. But the area actually cut for crush- 
ing that season was 257,944 acres ; the 
cane crushed totalled 6,433,556 tons 
and the sugar made was 910,049 tons 
(94 net titre). This was a record tonnage— 
the result of an excellent growing season 
and improvement in the labour supply for 
cutting and milling. The 1949 season has 
also been particularly good and it is 
anticipated that new record figures will be 
set with a production of approximately 
g12,000 tons. 

Although the total area cultivated was a 
little below the figure of 1940, the quality 
of the cane was the best since 1945, one 
ton of raw sugar being produced on the 


average from each 7.07 tons of cane 
crushed. The best vield of sugar ever 
recorded was made—3.53 tons per acre cut. 

A total of 729,538 tons of sugar was 
delivered to No. 1 Pool, of which 469,081 
tons were for Australian consumption and 
260,457 tons were for export. Deliveries 
to No. 2 Pool totalled 180,323 tons. ‘Total 
for export was 440,815 tons compared 
with the 95,246 tons of 1947 and the 72,578 
tons of 1946. 

Of the total area cultivated for sugar, 
128,598 acres (35.1°,,) were in the Cairns 
district ; 42,311 (11.6%) in Townsville ; 
120,466 (32.9°,,) in Mackay ; 67,481 in 
Maryborough (18.4°,) and 7,186 in 
Moreton (2°,). 

Production of molasses was 32,910,377 
gallons—5.1 gallons per ton of cane 
crushed. This was by far the greatest local 
production of molasses ever recorded, 
exceeding the 1947 figure by 13,059,897 
gallons. 

During the season 32 mills were crush- 
ing. Salaries and wages amounted to 
£2,510,347, and 5,531 workers were 
engaged in milling operations. Value of 
output was {£22,880,473. Net value of 
production (output minus cost of cane, 
fuel, light, etc., and representing the 
value added in course of manufacture), 
was {5,071,02I. 

By-products of the mills included power 
alcohol, methylated spirits and wax. 
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HE orthodox list of plant nutrient 

elements excludes sodium. Until the 
early ‘twenties of this century only ten 
elements were so regarded—carbon, hydro- 
gen, oxygen, nitrogen, phosphorus, potas- 
sium, calcium, magnesium, sulphur and 
iron. ‘Then four so-called trace elements 
were added to the list—copper, zinc, boron 
and manganese with, more recently, a fifth 
—molybdenum. 


The status of sodium 

The status of sodium may be likened to 
that of a questionable applicant for mem- 
bership of an exclusive club. ‘The club’s 
committee, perhaps a little old-fashioned in 
outlook, insists that there are certain rigid 
requirements which any prospective mem- 
ber must satisfy. Although there is plenty 
of evidence that sodium would often be a 
most active and important member, the 
application must be black-balled because 
these rigid requirements cannot be met. 
With polite regrets, therefore, sodium is 
told that for the moment there is not a 
vacancy! Just as a club may often feel 
that its committee is behind the times, so 
may some soil scientists feel that the 
definition of plant nutrient elements 
requires widening. ‘The two criteria which 
sodium cannot satisfy are these: (a) plant 
growth can be fully supported by nutrient 
solutions which do not contain any sodium, 
and (6) though there is abundant evidence 
that sodium is a beneficial nutrient for 
some plants, there is also evidence that it 
has no nutrient value for others. 


Analogy with trace elements 

It is tempting to draw an analogy with 
the case of the trace elements in their 
period of disputed recognition, roughly 
1910-25. Field tests had shown that they 
were beneficial to crops, but many main- 
tained that they were not essential, since 
plant growth could be supported by culture 
solutions which did not contain them. 
The advent of more accurate methods of 
analysis proved, however, that trace 
amounts of them had always been present 
in the ‘ complete’ culture solutions, and 
the four trace elements could no longer 
be excluded. Unfortunately, the case of 
sodium is not strictly comparable, since 
sodium is not taken up by plants in only 
trace amounts; nor, when sodium salt 
applications are beneficial to crops, are 
only minute dressings involved. If sodium 
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Sodium is a constituent of all 
plants, but for long it was not 
regarded essential plant 


as an 


nutrient. In this thought-provok- 
ing article the author reviews the 
evidence for revising this view, and 
shows that for certain crops, dress- 
ings of sodium salts may exercise a 
very pronounced effect on growth 


and crop yields. 





is to be included in the list of plant nut- 
rients, it is accordingly as a macro- and 
not a micro-nutrient. 

Useful guidance can, however, be drawn 
from the history of the trace elements. 
During the period when field tests sup- 
ported their recognition but laboratory 
evidence seemed to deny it, a new class of 
plant nutrient was suggested, viz. that 
copper, zinc, manganese and boron might 
be ‘ stimulating’ though not ‘ essential ’ 
nutrients. Once their position had been 
proved, this special classification was no 
longer needed, but it is arguable that 
this or some similar conception should be 
revived to classify the ‘ odd man out ’ case 
of sodium. 





Sodium asa Plant Nutrient 


Past neglect of sodium claims 


Before examining the evidence for 
sodium’s claim, it may be useful to con- 
sider why it has made so little impression 
in the past. It has long been possible to 
apply sodium to crops abundantly and 
cheaply; nitrate of soda, for many years 
the principal nitrogenous fertiliser, always 
provided sodium as an ‘ uncharged’ 
addition. Common salt, or sodium 
chloride, has never been very scarce or 
costly, and has been much used as a soil 
amendment. If sodium is a nutrient of 
significance, why therefore have its past 
effects been ignored? Crop yield in- 
creases derived from applications of nitrate 
of soda have usually been entirely at- 
tributed to nitrogen and, where the in- 
creases have been greater than those 
otained from equivalent amounts of nitro- 
gen in other nitrogenous fertilisers, it has 
been assumed to be due to a specific suit- 
ability of the nitrate form of nitrogen for 
the crops or soils concerned and the pos- 
sible influence of the sodium has been 
obscured. For many years it has been 
accepted that salt is beneficial to mangolds. 
Here it might certainly have been sup- 
posed that the value of sodium would have 
been recognised, but two theories pre- 
vented this. One was the idea that man- 
golds, originally a coastal soil crop, had 
a peculiar requirement for salt; the other 
was that sodium is able to displace potas- 
sium from soil fixation complexes, and 





This heap of common salt (sodium chloride) will be spread over the field and 
ploughed in with the farmyard manure. Note the proportion of manure to salt 
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that its action is therefore indirect, due to 
its ability to liberate available potassium 
from the soil’s locked-up reserves. These 
beliefs were sufficient to explain away 
evidence which seemed to indicate that 
sodium was a plant nutrient in its own 
right. 

A further complication which probably 
helped to confuse the issue was sodium’s 
bad reputation for damaging soil structure. 
It is true that the structure of clay soils can 
be seriously disturbed by the over-frequent 
use of nitrate of soda, due to deflocculation 
of the clay particles, caused by the dis- 
placement of calcium by sodium in the 
clay complexes. It should be added that 
this deterioration occurred far more often 
in the past when liming was less regularly 
practised; it is much less associated with 
the use of nitrate of soda today. Although 
this is not logically relevant to the con- 


sideration of sodium as a plant nutrient, it 
was often an awkward limitation to the 
use of nitrate of soda in some soils, and 
led to the idea that the sodium content 
was a liability rather than a possible asset. 


Sodium and potash replacement 

During the severe potash shortages of 
the first world war, considerable use was 
made of salt as a potash displacer. 'The 
hypothesis that sodium could liberate fixed 
potassium was considerably strengthened 
by the results obtained with such potash- 
responsive crops as potatoes, but it was 
found that the useful effect of salt could 
not be repeated indefinitely. In the first 
season, a limited amount of potassium was 
apparently made available, but in sub- 
sequent seasons the effect declined, the 
displaceable potassium having already been 
liberated and consumed. 





























TABLE I 
Average sugar yields per acre (cwt.) 
No salt With salt Difference 
No nitrogen ‘ 36.4 39.1 9 
Sulphate of ammonia: 
45 lb. N per acre 42.1 45.2 *.% 
90 Ib. N per acre 43-4 47.5 4.1 
Nitrate of soda: 
45 lb. N per acre 45.9 46.9 1.0 
go lb. N per acre 48.9 48.3 -0.6 
TABLE 2 
Average yields in tons per acre 
Annual salt dressing | 
(lb. per acre) Celery Turnips Cabbage 
(av. 6 yr.) (av. 4 yr.) | (1 yr.) 
° 3.5 9.8 29.5 
500 23.8 13.6 36.7 
1,000 24.8 2¢.5 36.0 











(Similar phosphate-potassium fertiliser treatment for each plot) 



































TABLE 3 
Seed cotton yields | Increase due 
(lb. per acre) to sodium 

No potash: 

No sodium 306 

Sodium 521 +215 
15 lb. potash: | 

No sodium 742 

Sodium 943 +201 
45 lb. potash: 

No sodium 1,093 

Sodium 1,280 +187 
60 lb. potash: 

No sodium 1,201 

Sodium 1,383 +182 

TABLE 4 
Dry matter yields (kg. per hectare) 
Potash salts (kg. per hectare) Leaf Roots 
Calcium Sodium Calcium Sodium 
nitrate nitrate nitrate nitrate 

No potash 18.8 24.9 48.3 | 76.2 

200 24.2 27.4 54.4 85.3 

400 21.2 | 26.0 67.3 92.2 

600 23.3 24.9 76.2 95-7 
1,200 26.8 26.8 85.2 93-9 
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Recent plot tests on potatoes at Long 
Ashton Research Station (Somerset, Eng- 
land) have confirmed this; the substitution 
of salt for muriate of potash on plots which 
had previously been annually dressed with 
potash gave little change in yield for the 
first two years; after that, however, the 
effects of potash insufficiency began to 
reveal themselves emphatically. It is dan- 
gerously easy to assume from these ex- 
periences that sodium cannot be a plant 
nutrient in its own right. Yet it is a com- 
pletely false piece of reasoning to do go, 
Would we deny the right of nitrogen to be 
called a nutrient if we found that it could 
also act as an understudy or indirect sub- 
stitute for, say, phosphorus ? Experiments 
in which sodium is offered to potash- 
hungry crops in the absence of potash are 
irrelevant as sources of evidence about 
sodium’s own nutritional functions. At 
the most, such experiments can only tell 
us how sodium functions in the place of 
potassium, which is a different matter. 


Salt on mangolds and sugar beet 


The value of salt for mangolds has long 
been known in British farming. In western 
Europe where fodder crops and sugar beet 
were widely grown before the inauguration 
of the British sugar beet industry, there 
was also a strong belief that salt was 
beneficial to these crops. During the 
second world war the response of sugar 
beet to salt was critically investigated in 
Britain. ‘Tests over six consecutive seasons 
showed that yield increases of from 4 to 5 
cwt. of sugar per acre could be obtained 
from annual dressings of 5 cwt. of salt per 
acre. ‘These were repetitive and additional 
to the effects of potash and it was not 
possible to explain them by attributing 
them to the release of locked-up potassium. 


Evidence from the U.K. 


Proof that these benefits were due to the 
sodium in the salt dressings has been pro- 
vided by tests conducted in 1945-47 by 
Rothamsted and the British Sugar Cor- 
poration. Table 1 is a summary of the 
results of 17 tests as given in the Rot- 
hamsted annual report for 1948. 

Where sodium was supplied in the nitro- 
genous fertiliser, the responses to the extra 
dressing of salt were small or negative; 
with a double-dose of nitrate of soda, no 
further response was obtained from ad- 
ditional application of salt. By contrast, 
when nitrogen was given as sulphate of 
ammonia, dressings of salt gave striking 
responses. It should be added that all the 
plots received adequate and similar dres- 
sings of phosphate and potash. The close 
agreement of the results is conclusive 
evidence that for sugar beet sodium is an 
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jmportant nutrient in its own right. In 
his report on these tests Dr. E. M. Crow- 
ther states: ‘Sodium nitrate should be 
regarded as supplying two plant nutrients 
for sugar beet. Where it is used at fairly 
high rates there is no need to provide 
additional sodium chloiide.’ 

Sampling and analysis of leaf and roots 
showed that the sodium uptake of the crop 
was increased by 0.36 cwt. of Na,O per 
acre, while any lingering possibility that 
the sodium was merely substituting for 
potassium seems to be ruled out by the 
fact that the uptake of K,O was reduced by 
only 0.03 cwt. per acre, an insignificant 
change. 


Evidence from the U.S.A. 

Tests on ‘muck soils’ in Michigan, 
U.S.A., recorded by Prof. Harmer of the 
Michigan State College, have also pro- 
vided new evidence that sodium is a direct 
nutrient for some crops. The rich organic 
soils used were not high in potash and the 
increased yields produced by salt dressings 
_were obtained only when potash fertilisers 
were adequately supplied. Here again, 
therefore, it can hardly be seriously argued 
that sodium is substituting for potassium ; 
for the soils did not have large potash 
reserves from which sodium could dis- 
place potassium and, in any case, sufficient 
potash was supplied. In Table 2 a few of 
the results from experiments with celery, 
turnips and cabbages are given, but similar 
increases were also found with beets, 
mangolds and Swiss chard. 

In other plot treatments the potash 
supply was doubled, but even this did not 
give such high yields as those obtained 
from the single potash dressing plus salt 
treatments. On the other hand, when 
potash was withheld, salt dressings could 
not make up for its absence and yields were 
greatly reduced. It was concluded, there- 
fore, that the plant-feeding functions of 
sodium and potassium are not wholly 
interchangeable, and that even although 
there may be some degree of substitution, 
it is only a relatively small part of the story. 

Another crop which has responded 
remarkably to sodium is cotton. Dr. H. P. 
Cooper of the South Carolina Experiment 
Station (U.S.A.) hes reported the results 
of long-term experiments with this crop, 
some of which are given in Table 3. All 
plots received an annual dressing of nitro- 
gen-phosphate fertiliser, while those receiv- 
ing sodium were given a dressing equivalent 
to about 100 lb. of sodium oxide per acre. 
The yields given are ten-year average 
figures. 

The yield increase resulting from the 
addition of sodium remains much the 
same size despite progressively increasing 
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supplies of potash. When vari2tions in two 
nutrients are introduced into ptot tests it 
is, of course, always dangerous to draw 
conclusions from simple additions and 
subtractions, but it is possible to obtain 
a rough indication of the relative value of 
sodium (a) as a potash displacer or replacer, 
and (6) as a direct nutrient. With increas- 
ing potash dressings, the additional in- 
crement from the sodium dressing fell by 
33 lb. The average additional yield from 
sodium for the four plots was 196 Ib., while 
the increased yield from the no-potash plot 
was 215 lb. Roughly, then, out of the 
total increase of 2bout 200 |b. attributable 
to the sodium dressing, 33 Ib. may be due 
to sodium’s capacity to make up for potash 
deficiency, while the remaining 167 Ib. is 
due to sodium’s own nutritional con- 
tribution, a ratio of about 1: 5. 

Another aspect of these figures is that 
the percentage value of the increases due 
to sodium falls sharply as the potash dres- 
sings rise. On the no-potash plots the 215 
lb. increase represents a 70% increase. But 
on the plots given 60 lb. of potash, the 182 
lb. increase represents only a 15% increase 
over the no-sodium treatment. Thus, when 
crops respond markedly to both sodium 
and potassium, the relative responses to 
a sodium dressing will seem much smaller 
under conditions of potash sufficiency. 
Nevertheless, the real increase from sodium 
treatment is, as we have seen, of much the 
same size for all four levels of potash 
supply. In these cotton tests, as with the 
British long-term tests for sugar beet, the 
crop’s uptake of potassium was not sig- 
nificantly influenced by the increased 
uptake of sodium. 


Evidence from other countries 


It would be misleading, however, to 
assume that investigations have been 


Spreading salt on stubble with the help of a centrifugal distributor 





largely confined to Britain and the United 
States. Results of a continuous experiment 
in Holland, begun in 1911 and continued 
for more than 20 years, led Maschhaupt to 
conclude that sodium is a beneficial nut- 
rient. Recently in Holland, J. J. Lehr has 
also made a number of contributions to 
our knowledge of sodium as a nutrient for 
beet. In Table 4 one of Lehr’s many sets 
of field-test data is given, in this case for 
fodder beet. 

Lehr points out that sodium nitrate 
without potash salts gave the same root 
yield as calcium nitrate plus 600 kg. of 
potash salts; even calcium nitrate plus the 
very heavy dressing of 1,200 kg. of potash 
salts gave 2 yield no larger than that from 
sodium nitrate plus 200 kg. of potash salts. 
In the case of fodder beet, animal nutrition 
aspects must also be considered. Sodium 
is an important animal nutrient, but exces- 
sive potassium may be undesirable. There- 
fore, material obtained from fields receiv- 
ing sodium nitrate and a moderate dressing 
of potash may be preferable as animal food 
to equivalent amounts of material obtained 
from fields receiving large potash dressings 
without sodium. 


Effect of sodium on crop quality 

In addition to quantitative measurements 
of the response to sodium, a number of 
assessments have been made of its effects 
on quality. C. B. Sayre of the New York 
Experiment Station, Geneva, U.S.A., re- 
ported in 1946 and 1947 that sodium 
‘improves the colour and flavour of leaves 
of red beet and makes them stronger, more 
erect and more suitable for machine har- 
vesting.’ Harmer has stated that salt- 
responsive vegetables, which weve not 
given salt during cultivation, wilted more 
rapidly in hot weather both in the field 
and in the market. N. J. Volk has re- 
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‘ 


one of the most striking 
effects its effect on the 
capacity of cotton plants to set and retain 
bolls.’ He has also suggested that the 
rust disease of cotton plants, though 
known to be induced by potash deficiency, 
can be lessened and sometimes eliminated 
by applications of nitrate of soda. Research 
at Rothamsted on sugar beet has indicated 
that a marginal necrosis of the leaf, often 
coupled with a dull leaf colour, may be a 
symptom of sodium deficiency, though it 
has usually been regarded as caused by 


marked that 
of sodium is 


potassium deficiency. 


Discussion 

The number of crops which have been 
studied for their responses to sodium is 
very limited; sodium seems to be unique 
among nutrients in being required ty some 
plants but not by others. The division of 
the major crop groups into sodium- 
responsive and sodium-indifferent classes 
is of practical importance. It is com- 
plicated by the fact that the response may 
be solely due to sodium’s ability partially 
to substitute for potassium, while there 
may or may not be an additional response 
due to sodium’s own nutritional con- 
tribution. In this connection, Harmer has 
classified crops as follows: 

Crops having response to sodium 

(1) None to very slight response under 
potash deficiency conditions: Corn, lettuce, 
onions, parsnips, peppermint, potatoes, 
soya beans and spinach. 

(2) Slight to medium response under 
potash deficiency conditions: Asparagus, 
barley, broccoli, Brussels sprouts, carrots, 
millet, oats and tomatoes. 

(3) Slight to medium response under 
potash sufficiency conditions: Cabbage, 
celeriac, kale, kohlrabi, radishes, rape, peas 
and wheat. 

(4) Large response under potash suf- 
ficiency conditions: Celery, mangolds, 
sugar beet, Swiss chard, table beet and 
turnips. 

It might be expected that some in- 
dication of the response of crops to sodium 
would emerge from measurements of their 
uptake of this element in normal growth, 
but for many crops the available data are 
insufficient for this. In a British survey of 
nutrient uptake measurements, Halliday, 
in 1948, considered that out of 17 farm 
crops examined, reliable average figures 
for the sodium uptake (in Ib. per acre) 
could only be given for four crops; pro- 
visional figures (because too few obser- 
vations were available) could be given for 
seven crops, and for six crops no figures 
at all could be given. In 1948 an American 
paper by Wallace, Toth and Bear reported 
the results of analyses of more than 300 
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samples taken from 77 wild and 24 cul- 
tivated species of plants. On the results, 
the authors classified plants into feur 
groups, v73.: 

(1) Those which do not accumulate 

sodium ; 

(2) Those which do so only if sodium is 
abundantly present; 

Those which accumulated sodium 
whether or not it is abundantly 
present ; 

Those which are native to saline 
soils and are normally high in 
sodium content. 

Lehr considered that a plant’s sodium 
uptake is not a certain guide to its res- 
ponse to this nutrient. He points out that 
oats and barley can take up considerable 
amounts of sodium, but the much more 
responsive beets are limited in their 
capecity to take up sodium readily. It is, 
however, difficult to reconcile this opinion 
with available British data, since this shows 
much bigger uptake figures for beet than 
for any of the cereals. The discrepancy 
may perhaps be due to the observed dif- 
ferences in sodium uptake (a) when a crop 
is compelled to extract sodium from 
limited supplies in the soil and (6) when 
sodium has been made liberally available 
by application of dressings containing the 
element. 

It seems possible to draw certain con- 
clusions from the foregoing. 

Firstly, for many crops sodium may be 
able indirectly to give short-term benefits 
by displacing potassium from otherwise 
non-available reserves in the soil. 

Secondly, for a smaller number of crops, 
sodium may be able partially to substitute 
itself for potassium in the plant when this 
element is scarce. 

Thirdly, for a limited number of crops 
sodium has a direct nutritional function 
which seems independent of potassium and 
which is markedly beneficial. 

Fourthly, all plants can be grown in 
culture solution (or in inert media to which 
nutrients have been added) without sodium. 

Lehr has defined sodium as a plant 
nutrient of a unique kind—not essential 
for growth but necessary for certain crops 
to ensure good yields. A similar American 
verdict is that ‘ for some plants sodium is 
an essential nutrient for maximum growth.’ 
There is perhaps some relationship in 
kind between sodium and potassium. We 
recognise potassium as a nutrient essential 
to all plants but we must also recognise 
that some plants are much more responsive 
to potassium than others. This is not 
wholly dissimilar to the relationship of 
sodium, though here some plants are 
entirely non-responsive and others very 
responsive. Another resemblance is that 


(3) 


(4) 








if potassium is abundant it will often be 
taken up by plants in gross excess of their 
actual needs, the potassium held being 
‘free’ rather than tightly held as a cop. 
stituent of complex plant substances. This 
is not dissimilar to the ability of some 
plants to accumulate sodium even though 
they do not seem to be directly sodium. 
responsive. 


Conclusion 

It is no bar to the recognition of sodium 
as a plant nutrient that we know little or 
nothing of its precise functions in plant 
metabolism. Indeed, we also know little 
or nothing of the functions of some of the 
major nutrients whose essential position 
no one would date to question. Possibly 
research with the radioactive isotope of 
sodium as a tracer may throw light on the 
matter. The belief is growing that all 
mineral plant nutrients function inter- 
dependently in pairs or groups, and not 
independently and separately as was for- 
merly supposed. Sodium may for some 
plants be an important co-partner with 
potassium, calcium or magnesium stimulat- 
ing their effectiveness by its presence. One 
fact is surely established, viz. that the state- 
ment, still to be found in many current as 
well as older books on plant nutrition, that 
sodium is not a plant nutrient, is out of date. 
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Measures Against 
Cacao Wilt 

A contribution to the study of the 
physiology of cacao has come from Colom- 
bia, South America. As a result of 
the relationship between flower and fruit 
development and hormone production, 
it has been suggested that hormone 
action may play a significant part in 
cherelle wilt and premature fruit fall of 
cacao fruits. Investigations have shown 
that a fruit developing in a flower cushion 
with few flowers has a better chance of 
reaching maturity and grows more rapidly 
than one in a cushion containing many 
flowers. Moreover, the percentage of wilt 
and premature fall is much higher in these 
large cushions (containing 10 to 30 flowers) 
and also on trees bearing many old fruits. 

By removing all flowers from a cushion 
after one young fruit has started to develop, 
fruit size is greatly increased and the 
incidence of wilt reduced. 
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A large discer and seeder combination at work in Canada 


The World Problem of Erosion 
Soil Conservation Machinery 


HE object of soil conservation is to 

prevent soil movement and to retain 
fertility, 7.e. to reduce and wherever 
possible to eliminate the erosion effects of 
wind and water on farmed land. The 
primary aim is to maintain soil structure 
and to protect the soil from movement by 
water and wind, promoting optimum rainfall 
absorption and control of run-off. Whatever 
the type of soil the dangers of erosion by 
water are greatest on hilly and rolling 
country while the greatest danger from 
wind erosion alone arises on wide level 
plains in arid regions. 

Methods of soil conservation are neces- 
sarily diverse ; they comprise on the one hand 
modified ways of cultivating the soil so as to 
ensure protection, combined with the carry- 
ing out of special protective works, including 
earth and other structures, and on the 
other hand the use of vegetation in the 
form of cover crops, windbreaks, protec- 
tive hedges and the like, combined with 
suitable crop rotations and husbandry. 
The two usually require to be combined 
into systems adapted to particular 
conditions. 

In these two articles it is proposed to 
deal only with the cultural and construc- 
tional side. The success of such methods 
is largely dependent upon having available 
equipment suited to the work it is desired 
to perform and the aim is to review 
machinery designed and adapted for cul- 
tural and structural methods of soil con- 
servation. Machinery is important, since 
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Methods of soil conservation have 
developed tremendously during the 
past 20 years, and to put them into 
practice many new and modified 
devised. 
This is particularly so in the U.S. 


implements have been 


The subject is discussed in this and 


a succeeding article. 





it affects not only human ability to under- 
take particular projects, but also human 
willingness to face the possibility of their 
inception. 

Conservation projects, if they are to be 
completely successful, must of ‘necessity 
be based upon a district, usually a catch- 
ment area or a watershed, and not confined 
to single properties. In such conditions 
constructional works must be continuous 
and cover the whole area, while rapid 
construction is very desirable. Much of 
the equipment needed should be part of 
the stock normally carried by farmers, but 
some of the more specialised items, 
especially those needed for very heavy and 
extensive operations, must be owned and 
operated by contractors, syndicates and 
government departments. 

Of late years mechanisation has been 
extensively applied in land clearing opera- 


tions and has in places led to considerable 
additions to the area cultivated, and the 
elimination of ‘breaks’ of uncultivated 
land, where conditions favour erosion this 
may lead to large scale soil losses. How- 
ever, the correct use of machinery for 
the preparation of land, the cultivation 
of crops and other operations plays a vital 
part in soil conservation. 


Soil tillage 

The physical condition of the surface 
layer of soil is of extreme importance in 
prevention of erosion and promotion of 
maximum water absorption, and the 
preservation of a suitable degree of aggre- 
gation of the finer particles is essential. If 
the soil aggregates are broken down 
unduly as the result of excessive or un- 
suitable tillage, soils become particularly 
liable to have their finer constituents 
washed away by surface run-off (sheet 
erosion) during rains, or blown away 
(wind erosion) in dry periods, while their 
ability to absorb water is correspondingly 
impaired. Consequently all tillage opera- 
tions must be conducted with implements 
and under conditions least calculated to 
impair soil structure. 

Experience of recent years, notably in 
the U.S.A., has given rise to three cultural 
rules: firstly, avoid excessive tillage ; 
secondly, preserve the crop residue and 
thirdly, maintain a lumpy soil surface. Crop 
residue or ‘ trash’ in and on the surface is 
of great assistance in preventing serious 
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wind erosion and to some extent helps to 
control water run-off. When crop residue 
is scarce a lumpy or cloddy soil surface is 
of increased importance. 

Implements for soil tillage must suit 
conditions if the above requirements are 
to be fulfilled. They may be classified 
under three headings, namely, (a) those 
which invert the soil, (b) those which 
mix or break up the soil and (c) those which 


cut beneath the soil surface without 
disturbing it. Depth of working is, of 
course, important, especially to water 


absorption and drainage, and is dependent 
on the land, but an important agricultural 
advance in recent years has been the 
development of implements for sub- 
surface tillage. 


Implements which invert the soil 

This type of implement, 7.e. the mould- 
board plough, is commonly used for basic 
cultivation in humid and _ semi-humid 
areas but in arid regions its use has been 
greatly curtailed. Its two main disadvan- 
tages are high cost of operation due to 
the forces involved and, from the con- 
servation aspect, the fact that crop 
residues or surface trash are completely 
buried. The mouldboard plough cer- 
tainly has its place in soil conservation 
practice in the right conditions. A rough, 
slightly ridged surface is usually produced 
and ploughing should therefore be carried 
out along contours and not up and down 
hill. On land with a light surface soil and 
rather heavy sub-soil an occasional deep 
ploughing to bring some clay on to the top 
may be useful. 

The mouldboard plough is, of course, 
very valuable for breaking up leys and it 
is often used in conjunction with a furrow 
press and press drill so that the land is left 








slightly ridged but not pulverised and 
there is a minimum period in which the 
soil has no crop cover. One-way ploughs 
are increasingly used on terraced fields 
and elsewhere because they leave no 
‘dead furrow’. 

The mouldboard plough is suitable as an 
earthmover for certain structural work, 
e.g. terracing, but its two main dis- 
advantages are causing it to be superseded 
in many areas by disc ploughs. 


Implements which churn 


the surface soil 

The danger with some implements in 
this category is that they pulverise the 
soil and leave a fine, smooth surface liable 
to be easily blown away, or form a hard 
layer impervious to rainfall. Also in 
the group, however, are implements which 
mix ‘trash’ with the surface soil. 


Disc ploughs 

The one-way disc or disc plough is of 
the latter type. It was designed in an 
endeavour to reduce friction by sub- 
stituting the rolling action of a concave 
steel disc for the sliding action of the 
share and breast of a mouldboard plough. 
Each disc is set at an angle to the line of 
of travel and scoops a furrow slice to one 
side. By this means the implement cuts, 
turns and mixes the surface soil leaving it 
rough on top and with stubble or other 
plant residue only partly covered and 
mixed in. Where surface trash has been 
retained on the land the disc plough is 
very valuable, but where stubble is short 
or trash light dangerous soil pulverisation 
may arise, especially at forward speeds in 
excess of 3 m.p.h. ‘ Cut-away’ and 
‘ eccentric’ disc ploughs have been devel- 
oped for specific use in soil conservation. 





Large blade-weeder of the V-blade type mounted singly on a two-wheel frame 
and fitted with hydraulic control 


338 





Cultivators and harrows 


Implements for seed-bed preparation, 
as opposed to basic tillage, are also included 
in this classification. The disc-harrow 
gives a fine, smooth and _pulverised 
surface and has been extensively used ag 
it quickly creates a seed-bed ; there jg 
reason to believe, however, that its use has 
accelerated erosion in some areas. On this 
account its use is now severely limited jp 
dry regions, although it is sometimes 


employed for soil packing with the discs 
straight. 


Auger-type rotary cultivator mixing 
stubble into the soil surface 


Rotary cultivators of the rotating blade 
or auger type, are capable of mixing trash 
into the soil surface and find employment 
in many areas although the degree of soil 
pulverisation is sometimes held to be too 
great. 

The peg or spike-tooth harrow is also 
unsuitable in dry areas as it gives an 
excessively smooth and fine surface. The 
spring-tooth harrow, however, is a more 
suitable implement since it tends to bring 
clods and trash to the surface, and is useful 
for breaking up a crust into clods. Too 
much trash will clog it and it is not as 
useful as the duck-foot cultivator for 
killing weeds or for leaving crop residues on 
the soil surface, but it is effective in giving 
a lumpy surface. 

The duck-foot cultivator, with spring or 
stiff shank, is a very useful implement. 
It loosens the soil to a depth of 3 or 4 
in., thus assisting water absorption, and 
leaves a slightly ridged surface which 3s 
valuable in helping to combat wind erosion. 
It produces a lumpy surface and kills 
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weed growth without disturbing surface 
trash and can be used to ridge fields at 
right angles to the prevailing wind or 
across the slope. Its efficiency depends to 
a great extent on the sharpness of the 
shovels, which have a high rate of wear. 
The common tined cultivator is useful for 
roughening the surface and, with some 
shanks removed, for protecting young 
crops. 


Sub-surface tillage machinery 

This class of implement is mainly used 
in dry areas ; it disturbs the soil surface 
to a minimum and cuts below it, not only 
loosening the soil but also severing weed 
roots ; for this reason the two main types 
are often referred to as blade weeders and 
rod weeders. The former, also known as 
‘sweeps’, consist of straight or V-blades 
which slide about 3 to 4 in. below the 
surface. It has been generally found that 
straight blades are best in compact soils 
with tough rooted weeds and that V- 
blades are preferable in loose soil with 
perennial weeds. Straight blade sweeps 
are available from about 8 to 12 ft. long 
and V-blades from 2 to 12 ft. long ; the 
smzller ones of the latter type are usually 
mounted in number on a toolbar whilst 
the larger ones are mounted singly or in 
pairs on a two-wheel frame. The machines 
are fitted with knife shanks and often with 
a rolling coulter in front to reduce dis- 
turbance of soil surface to a minimum 
and prevent trash build-up ; they are 
operated at relatively high speeds. 

Rod weeders are extensively used 
throughout the Great Plains of North 
America and other areas where summer- 
fallowing is practised and weed growth 





Mouldboard plough fitted with subsoiling attachment—and how it works 


has to be controlled. They normally 
consist of a slowly revolving rod, 8 to 
12 ft. long and of square, oblong or round 
section, mounted on a two-wheel frame. 
The rod is usually of high-carbon steel 
to reduce the rate of wear and is driven 
through gearing from one wheel of the 
machine or from the tractor power take-off ; 
it runs at a depth of 2 in. or more and the 
direction of rotation is such that the front 
part is moving upwards. This rotation 
tends to keep the rod pulling downwards 
in the soil and to deposit coarse material 
(including clods) on the surface while the 
finer particles of soil remain below ; it 
also prevents roots from clogging it and 
pulls them upwards before shedding them. 

Implements for sub-surface tillage play 
an important part in the method of soil 
conservation known as_ stubble mulch 
culture or ‘trash farming’ under which 
heading their applications will be further 
considered. 


Cultural methods of conservation 
Cultural methods of soil conservation 
may be defined as those directly related to 
ordinary operations of farming practice 
as opposed to protective measures in- 
volving earthmoving and constructional 
work. The latter are mainly necessary on 
steep slopes and hilly country; on 
rolling land a combination of structural and 
cultural methods is usually employed. In 
this case the two are obviously interrelated 
and it is convenient to deal with them 
together from the machinery point of view. 
Cultural methods are also closely allied 
to soil tillage systems, especially in the 
case of ‘trash farming’ or mulching on 


flat land. 


Mulching and machinery 


Mulching or trash farming is a method 
of conservation and tillage in which the 
primary emphasis is laid on retaining 
crop residue on the surface to prevent wind 
erosion and/or surface sealing under the 
impact of rain. In this system tillage for 
seed-bed preparation is done through a 
‘trash’ cover and machinery for this work 
must be able to operate through a heavy 
cover without clogging and with a mini- 
mum of surface trenching. 


Blade weeders 


Blade weeders or sweeps have been 
developed for this work. V-blade sweeps 
have a 60-go° V and run perfectly flat 
beneath the surface, penetration being 
obtained through ‘ suction’ of the point, 
the pitch of the blade and the weight of 
the machine. The pitch must be sufficient 
to give some soil pulverisation and blades 
with a concave section have been used. 
The implements have the advantage that 
they can operate at comparatively shallow 
depths, can shed roots without fouling and 
have a light draught due to ease of cutting. 
The smaller types can be made as attach- 
ments for existing toolbars, and have been 
fitted with spring shanks to form a com- 
bined sub-surface, spring-tooth cultivator. 
Straight blade sweeps with the blade at 
right angles to the direction of travel do not 
shed trash as well as the V-blade, especially 
in loose or uneven soil, and are better 
suited to work on firm soils with strongly 
rooted weeds. Any tendency of trash to 
accumulate on the shanks is not, moreover, 
so easily overcome by the use of coulters as 
there is no point of the V to open the gap 
for passage of the shank. 


Rod weeders 


Rod weeders are used for controlling 
tap-rooted weeds and perennials in medium 
and heavy soils ; they are not so effective 
on light soils and there is a risk of soil 
pulverisation. To get the best results the 
soil must be loose, preferably level and 
free from stones. Crop residues and trash 
are left on the surface but if they are 
sparse and the ground is hard, thus causing 
the red to run shallow, the soil is left 
too bare and pulverised. Rod weeders 
pack the soil to some extent just below 
the surface and should not, therefore, be 
used excessively; they are, however, very 
valuable in the right conditions. Attach- 
ments have also been produced to widen 
the scope of these implements. These 
often consist of small shovels attached 
to a bar beneath the revolving rod, which 
penetrate the land while the revolving 
rod clears the residue. This is a valuable 
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combination for weeding and pulverising 
the soil after a deep sub-surface tillage. 


Dise ploughs in trash farming 


During the early days of development of 
‘trash farming’ the duck-foot cultivator 
and the one-way disc plough were the 
principle implements used and they are 
still utilised. The duck-foot cultivator 
does not unduly disturb the surface cover 
and there is less tendency to puddle the 
soil than with some other implements. It 
is often used for the first cultivation of 
stubble preparatory to seeding, the shovels 
being set to run just below the stubble 
crowns and shallow enough to move the 
roots, but it may be clogged in heavy crop 
or weed residues. The gangs can be moved 
apart to prevent clogging and a 3-gang 
machine has more clearance for trash 
than a 2-gang type. 

The disc plough will penetrate hard soils 
and is not choked by trash ; it gives good 
weed control and moisture conservation 
but as an implement for mulching is 
dependent on sufficient trash cover, some 
being mixed in the surface and some 
exposed. The more vertical the disc the 
deeper it penetrates and the greater the 
angle between disc and the line of travel 
of the plough the wider the slice which is 
broken up when carried over the concave 
surface of the disc. Eccentrically mounted 
discs, that is with alternate discs of larger 
diameter and offset, which produce low 
ridges and channels in the soil surface as 
well as mulching, are being increasingly 
used. 


Special plough attachments 


A number of attachments have been 
produced for use in conjunction with 
ploughs in trash farming. An example is 
the ‘ prairie-mulcher ’ which consists of a 
circular rake or harrow hauled behind a 
disc or mouldboard plough. This rake 
moves the trash from the strip of land 
which is to be ploughed on the next round 
to land which has just been ploughed, 
thus leaving the land clear for tillage ; by 
its use even with a mouldboard plough the 
crop residue can be left on the surface. 
A variable angle of setting permits adjust- 
ment so as to enable the large circular rake 
to turn unaided ; the rake is carried on 
three skeleton wheels running on the tilled 
soil which press down the trash and form 
small ridges. A landside in the last 
ploughed furrow holds the assembly in 
position. The use of this attachment is, 
however, probably confined to large fields 
using up to 4-furrow ploughs. 

A second attachment designed for use 
with a disc plough has for its purpose the 
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creation of small basins in the soil surface 
to hold water and prevent run-off. It 
consists of three or four ‘ basin cutters ’, 
each of which is in effect a concave disc 
with two opposite segments cut away, 
mounted on a shaft so that only one or two 
respectively are in the soil at the same time. 
The telescopic shaft is attached to the 
rear of the plough and the number of 
shallow basins formed in the mulched 
surface is controlled by the angle of the 
shaft relative to the direction of travel of 
the disc plough. The attachment also 
helps to hold the plough in work by 
counteracting side draught. 


Treaders and packers 


‘ Treaders ’ originated as a supplement 
to the work of sub-surface tillage imple- 
ments and their use has come to be 
regarded in some regions as essential in 
seed-bed preparation with trash on the 
surface—as with the harrow after the 
mouldboard plough. Treaders are usually 
a type of rotary hoe with the pronged 
wheels reversed. ‘ Packers’ normally 
consist of a number of wheels with V- 
shaped rims spaced out on an axle. They 
are used to kill weeds after tillage and to 
pulverise clods, shred and break crop 
residue and dead weeds, and to pack the 
seed-bed. A combination of V-blade sweep 
and treader is sometimes seen following 
the combine to kill weeds and assist con- 
servation, and assemblies of packer, roller, 
mulcher, etc., are popular. 


Similar combinations are also used in 
seeding operations; for instance a conven- 
tional tined cultivator or ‘ scarifier’ on 
which is mounted a straw cleaning 
mechanism and seed box, with a treader 


behind. The straw clearing mechanism 
consists of reciprocating rakes ;  culti- 
vating, sowing and consolidation are 


carried out in one operation with all crop 
residue and organic matter left on the 
surface. When land has been summer- 
fallowed and much of the surface trash 
has decayed by seeding time, it is possible 
to drill with conventional equipment but 
if this is not the case the choice of drill will 
depend, amongst other things, on the 
amount of crop residue. Deep furrow 
drills usually bury too much residue and 
the narrower drills cannot handle a heavy 
trash cover. A low press wheel type of 
drill is sometimes used with single flat 
discs set at a slight angle and a provision to 
throw the whole weight of the machine 
on to them when heavy trash is encoun- 
tered ; a single shoe is used for the place- 
ment furrow but may have wings to hold 
the trash aside until the press wheel has 
passed. 


Subsoiling 

The emphasis in ‘ trash farming’ js op 
the soil surface ; it is, however, often 
necessary to break up a hard impervious 
subsoil to increase the absorption and 
retention of rainfall, assist drainage and 
prevent harmful surface run-off. The 
operation requires fairly heavy equipment 
and is carried out when the soil is so dry 
that it shatters. A special type of imple- 
ment for this work is known as the ‘chisel’ 
plough or cultivator ; in effect it consists 
of a very heavy tined cultivator with chisel 
blades capable of deep working. It is 
claimed that the subsoil is stirred but 
not brought to the surface. Subsoil tools 
of similar type are available for mounting 
on a conventional tractor toolbar and are 
also built singly in a frame similar to that 
of a single-furrow mouldboard or a mole- 
drain plough. 

Small subsoil attachments for mould- 
board ploughs are placed directly behind 
the regular bodies so that they will loosen 
the soil in the bottom of the main furrows 
to a depth of 3 or 4 in. without bringing 
it to the surface. 


Listing or ridging 

Throwing up the soil into long ridges at 
right-angles to the prevailing wind or on 
the contour is a very effective way of 
stabilising drifting soil and _ preventing 
erosion by water run-off. 

The machinery commonly used is a 
plough frame or toolbar on which ridging 
bodies or ‘lister shovels’ are mounted. A 
form of ridging tool especially designed for 
soil conservation work is the basin lister 
which mechanises the process of making 
small dams across the furrow with a hoe to 
hold water. In this implement a V-shaped 
vertical blade behind the ridging body 
drags along an accumulation of soil and is 
lifted automatically at intervals to release 
this soil and form a dam. After heavy 
rain the water is held in the basins so 
formed and the land has a ‘ checker-board ’ 
appearance. Seeding units with press 
wheels are also available to place seed in 
the side-walls of the ridge. 

Ridging is a cultural method of con- 
servation which embodies a certain degree 
of earth moving. Machinery for carrying 
out operations involving large amounts of 
earth moving and the construction of 
protective earth structures such as broad 
based terraces and other constructions 
will be discussed in Part IT. 


(To be concluded next month) 
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Milt Land Reclamation 


in Montgomeryshire 


ONTGOMERYSHIRE is a county 

of sharply defined hills and valleys, 
where, generally speaking, the valley- 
bottoms and the less steep slopes provide 
the arable crops and the best grazing, 
whilst the hill-tops are used almost 
entirely as rough grazings and sheep-walks. 
The stock-carrying capacity of the unim- 
proved hill-tops is very low, rarely amount- 
ing to more than one sheep to one acre. 
Very little of this land shows signs of ever 
having been cultivated before, but Sir 
George Stapledon’s work at Cahn Hill, 
near Aberystwyth, has shown that similar 
land could be made to grow better grass 
and to carry crops, provided it receives the 
proper treatment. 

The War Agricultural Executive Com- 
mittee therefore decided in June 1940, to 
explore the possibilities of bringing certain 
of these areas into cultivation as part of 
the increased food-production drive. Al- 
though many problems were encountered 
the initial schemes were in the main highly 
successful; consequently the scope of the 
work was extended each year until 1945. 


Problems 

Some of the problems encountered can 
be grouped under the following headings : 

1. The initial ploughing and cultivations. 

2. Soil amelioration and fertility restora- 
tion in terms of various crops: (a) 
potatoes ; (5) sugar-beet ; (c) pioneer 
crops consisting of brassicae such as 
rape and turnips, or graminae like rye 
and rye-grass ; (d) grassland in terms of 
gramineous and leguminous components 
of the sward. 

3. The microbiological aspects of virgin 
soils. 

4. The results and the ultimate utilisa- 
tion of the improved productivity of 
such ares. 


Areas involved 

These were situated in various parts of 
Montgomeryshire at elevations ranging 
from 800 to 1,600 ft. above sea-level with 
an average rainfall of 35 to 60 in., and 
amounted to a total of nearly 7,000 acres. 

Most of the land could be classified into 
four groups according to the dominant 
type of vegetation. These were: (1) 
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In previous issues there have 
appeared various articles dealing 
with the reclamation and utilisation 
of hill lands for grazing and arable 
farming, notably two papers by 
Mr. Bruce Levy in June and July. 
The 


some recent trials on the hill lands 


following article describes 


of Montgomeryshire in Wales. 








Potatoes growing on virgin bracken 

land. The foreground area was given 

a complete fertiliser plus lime where- 

as the background had only the com- 
plete (non-calcic) fertiliser 


bracken, (2) nardus and nardus-fescue, 
(3) heather, (4) molinia. 

Although the soil type associated with 
each kind of vegetction varied greatly, 
all had the following characteristics in 
common : 

1. A marked degree of acidity with a 
pH varying from 3.8 to 4.4. 

2. A marked phosphate deficiency neces- 
sitating an initial dressing of 70 to 100 Ib. 
of P.O, per acre before cropping. 


3. A relatively high organic-matter con- 
tent which varied from about 12°, in the 
bracken areas to as much as 60°, in those 
dominated by heather. 

4. A deficiency of potash, especially for 
potato-growing, on all except the bracken- 
covered areas. 


Soils 

The soils underlying each of the vege- 
tative types might be briefly described as 
follows : 

1. On the bracken-covered areas there 
was a light loam soil overlying a naturally 
free-draining subsoil or shaley type of 
rock. 

2. Under nardus and nardus-fescue was 
a heavier darker lozm usually associated 
with a heavy clay subsoil, less naturally 
well-drained than the bracken-covered 
soils. 

3. In the heather areas there was usually 
a high percentage of peaty organic matter 
mixed with and giving way to a heavy 
tenacious clay subsoil. Natural drainage 
was very poor. 

4. The molinia areas, although usually 
at the lower elevations, were associated 
with a very heavy clay soil capped with a 
layer of peat and overlying an impervious 
clay subsoil. 

None of the areas had ever previously 
been cultivated or for that matter fertilised. 
On the other hand, there was usually a 
good depth of soil free from stones and 
obstructions. 


Initial cultivation 

Ploughing was normally carried out at a 
depth of at least 8-10 in. and in some 
places on the bracken areas at 12-14 in. 
No preliminary work or expense was 
necessary to clear scrub or trees or even to 
drain before ploughing could begin. 

With high-powered tractors and ploughs 
capable of making a wide deep furrow no 
difficulties were encountered in the initial 
ploughing or cultivations. The one excep- 
tion wes found on the bracken areas, and 
then only when it was attempted to carry 
out deep cultivations and ridging operations 
for growing potatoes within a few months 
of ploughing. Under these conditions the 
bracken rhizomes fouled the cultivating 
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and ridging implements. This difficulty 
could be largely overcome by ploughing 
6 to g months before the spring in which 
the potato crop was to be planted, par- 
ticularly if the land was devoted to growing 
some kind of pioneer crop to be eaten off 
by sheep or cattle. The treading and 
trampling of such stock quickened the rate 
of decomposition of the bracken rhizomes. 

The best time to plough these areas was 
found to be July and early August when 
the bracken fronds were unfolding. Deep 
ploughing at this stage gave almost 100°, 
kill of the bracken. Where such areas 
were ploughed before or after this period 
the bracken, although seriously reduced, 
was not by any means killed completely. 
It was found, however, when such land 
was directly reseeded that a very heavy 
rolling in the following year, when the 
surviving bracken fronds were unfolding, 
would practically complete its destruction. 
Two further general points about the 
initial ploughing should be noted : 

1. The chief 2im in the initial ploughing 
should be to obtain maximum burial of the 
original vegetation. This is most import- 
ant whatever the subsequent cropping but 
especially in the case of direct reseeding, 
since reversion of the newly sown sward 
will be greatly increased by the survival of 
parts of the original herbage. For the 
same reason the cultivations after the first 
ploughing should be done carefully to 
leave the original herbage 
when arable crops such as 


buried even 
potatoes are 
being grown. 

2. On the wetter particularly 
where heather or molinia is dominant, 
the ploughing should be done in such a 
way as to maximise natural drainage by 
means of the ploughed furrow. On these 
areas wetness is a very real problem 
whatever the subsequent cropping, even 
reseeding. 


areas, 


These were the chief points concerning 
the initial cultivation of these areas. The 
basic problem, however, was that of recti- 
fying the major deficiencies of such soils 
coupled with their general amelioration. 
This can best be illustrated by describing 
the experiences and difficulties encountered 
with a number of crops. It is well to 
remember that most of these problems 
arose partly from a shortage of supplies of 
lime, phosphates, and potash, coupled with 
suitable personnel and machinery, 2s well 
as the great need to bring such areas into 
production as quickly as possible. 


Potatoes 

The first problem was encountered in 
growing potatoes on part of a reclaimed 
bracken area which, although it was known 
to have a pH of about 4, could not be 
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limed at that time. Part of this was given 
a dressing of a complete fertiliser con- 
taining ammonium phosphate approxi- 
mately equivalent to 78 Ib. N, 78 Ib. 
P.O; and 56 lb. K,O per acre. Here the 
potato crop was almost a complete failure. 
The plants, in addition to being slow to 
start growth, were pale green as well as 
small, poor, and stunted throughout the 
season. On a windy sunny day the leaves 
curled up and gave the crop the appearance 
of being heavily infested with leaf-roll. 
The parent tubers mostly remained firm 
and hard ; some of them when dug up 
and replanted in lowland soils produced 
normal healthy plants and the parent tuber 
decomposed in the ordinary way. Wallace 
and Hewitt! investigated the phenomenon 
and concluded that it is entirely due to 
the effects of a deficiency of calcium. 





The initial ploughing of a Nardus- 
fescue area 


On an adjoining unlimed area which 
received a similar dressing of phosphate, 
nitrogen, and potash per acre in the 
form of basic slag, sulphate of ammonia, 
and muriate of potash, a normal, healthy 
vigorous crop wes produced. This provi- 
ded the key to the solution. More precise 
and definite information was obtained in 
the Agricultural Chemistry Department, 
Aberystwyth, where analyses were made 
of the leaves and stems of plants growing 
in these and other plots with and without 
lime but with a sufficiency of nitrogen, 
potash, and phosphate, the last-named 
being in both the calcic and non-calcic 


forms. The results of this work by Davies, 
Fagan and John? might be summarised 
briefly as follows : The leaves and stems 
of the potato haulms grown on the unlimed 
or unslagged areas were exceptionally low 
in both calcium and phosphoric acid. On 
the areas that had received about 30 cwt. 
of ground limestone there was a fourfold 
increase in the calcium-content of the 
stem and leaves ; this was also associated 
with a marked increase in their content of 
phosphoric acid. The influence of various 
manurial treatments was investigated over 
a period of two years. If the yield from 
the unlimed plots is put at 100, which is 
approximately equal to a total yield of one 
ton per acre, then the results of various 
treatments are as follows : 


cae Yield 

I. 5 cwt. complete fertilisers (14°, N, 
14°, P.O;, 10°% K,O), no lime .. 100 

2. 5 cwt. complete fertilisers, 30 cwt. 
ground limestone .. ee 1,000 
3. 30 cwt. ground limestone only o+ 500 

4. 3-3 cwt. sulphate of ammonia, 4.6 
cwt. 15°, basic slag, 1 cwt. 50%, 
muriate of potash equivalent to (1) 
. 3-3 cwt. sulphate of ammonia, 4 cwt. 
18°, superphosphate, 1 cwt. 50°, 
muriate of potash equivalent to (1) 650 


I,100 


wn 


It is clear that the basic limiting factor 
was calcium acting in a dual capacity : 
on the one hand, as a plant-food, and on 
the other, as an essential base to render the 
phosphate into a condition available to the 
plant. In its absence a phosphate deficiency 
as well as a calcium deficiency occurred. 
Similar results were found on areas that 
were originally dominated by nardus, 
nardus-fescue, and heather. Full details 
have been published elsewhere’. 

On the more peaty areas that were limed 
and given a complete fertiliser it was 
found that the tubers did not keep so well 
during the winter as those grown on 
bracken soils. Analyses of such tubers 
showed them to be low in dry-matter and 
high in nitrogen. 


Sugar-beet 


Experiments were carried out on a 
limited scale with sugar-beet on the drier 
bracken and fescue areas. It was not 
possible to grow this crop successfully 
during the first three years. Although on 
the limed areas plants grew well until after 
singling, subsequent growth was slow and 
stunted. When lifted the roots frequently 
showed excessive fanging, presumably 
due to acid conditions still prevailing in 
the lower parts of the soil even two or 
three years after liming. Where very heavy 
dressings of lime were given boron defi- 
ciency occurred in the crop. It appears 
that for such a crop as sugar-beet a fairly 
long period of soil amelioration is necessary 
before it can be grown successfully. 
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Rape grown as a pioneer crop.. Note crop failures on area which received 
complete non-calcic fertiliser but no lime 


Pioneer crops 

As the reclamation work progressed a 
system of pioneer cropping was introduced, 
i.e. the crops were usually grown on the 
land relatively soon after it was ploughed, 
limed, and manured. Certain interesting 
results were obtained. Even when the 
recommended quantities of lime were 
applied together with nitrogen, phosphate, 
and potash, pioneer brassica crops such as 
rape, turnips, and kale frequently either 
failed entirely or made only poor growth. 
This was particularly true when there was 
only a short period between ploughing, 
liming, manuring, and the sowing of the 
crop. On the other hand, rye, Italian 
ryegrass, and perennial ryegrass gave 
satisfactory results under such conditions. 

One experience of the behaviour of 
sheep grazing a pioneer crop of Italian 
rape, and turnips, is worth 
mentioning. On one area of about 50 
acres, which was given a dressing of about 
2 tons of ground limestone per acre, 
approximately one-half was given 2 cwt. 
per acre of a compound fertiliser (18°,, N, 
18°, P,O;) equivalent to about 40 Ib. N, 
40 lb. P,O,;, whilst the other half was 
given an approximately similar dressing of 
a mixture of sulphate of ammonia and 
basic slag. ‘The sheep when turned in to 
graze the crop eventually settled down on 
to the part which had been given basic 
slag and grazed it relatively bare before 
grazing the other part. Some factor had 
presumably favourably influenced the pala- 
tability of the mixture grown on the land 
that had received a dressing of basic slag. 


ryegrass, 


Reseeding 

Certain arees, which on account of their 
situation, tractability, or some other reason 
were not suitable for growing arable 
crops, were reclaimed in ord2r to turn 
them into more productive grassland. In 
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a few cases the land was cropped with 
pioneer crops of mixtures of Italian rye 
grass and/or rye and rape and turnips 
prior to being reseeded. In the main, 
however, a policy of direct reseeding was 
adopted, using short-term leys made up of 
commercial strains of ryegrass, timothy, 
or cocksfoot, according to the type of soil. 

Some seeds-mixtures consisted solely 
of pedigree strains of grasses and others of 
half-commercial and half-pedigree strains. 
These types, although used on several 
hundreds of acres, were in the minority. 
Legumes such as red clover and alsike were 
included in most of the seeds-mixtures, 
and some kind of white clover was common 
to nearly all the mixtures. 

As might be gathered from the ex- 
periences given above with pioneer crops, 
there was no difficulty in establishing any 
of the species or strains of grasses, provided 
proper cultivations and methods of sowing 
were carried out <nd the land properly 
limed and manured. ‘The same cannot, 
however, be said of the legumes. 


Establishment of clovers 


It was found that the various clovers 
could be arranged in approximately the 
following order in relation to their ability 
to establish themselves and grow reason- 
ably well in such newly formed swards : 
white clover, alsike, late flowering red 
clover, broad red clover. 

Both alsike and any kind of white 
clover were more easily established than 
either of the red clovers, especially broad 
red clover. Almost invariably the estab- 
lishment of any of these legumes was much 
easier and more successful on areas that 
had borne previously a pioneer crop. So 
far as can be judged, the behaviour of the 
legumes on land reseeded without a 
pioneer crop was determined by a com- 
bination of factors such as soil acidity, 


available calcium, and available phosphate. 
What happened to the red clovers was that 
the seed germinated and seedlings became 
established, but after about 8 to 12 weeks 
from the date of sowing they began to 
turn yellow and then died off fairly quickly. 

The presence or absence of the appro- 
priate strain of symbiotic bacteria is also 
a factor to be considered. Although it was 
not possible to carry out any detailed 
experiments on this point, one fairly large- 
scale trial was done with white clover, 
using inoculated against non-inoculated 
seed. Subsequent analyses showed that 
during the first year there was almost 
100°/, better establishment of white clover 
on the area where inoculated seed was 
sown. By the summer of the second year 
there was very little difference between the 
two areas in terms of the percentage of 
ground covered by white clover. 

This question of strains of soil bacteria 
leads to the wider issue of microbiological 
activity in virgin soils of these types, a 
subject about which little is known. 
Interesting work bearing on this problem 
has been carried out in France. According 
to a report by F. C. Gerretsen, which is 
mentioned in a recent article by Hanley‘, 
soil micro-organisms increased the uptake 
of phosphate by the roots of plants in their 
immediate neighbourhood. The question 
might be asked : is the value of pioneer 
cropping simply one of soil amelioration in 
terms of aeration, weathering, liming, 
and fertilising coupled with the manurial 
value of animal droppings? Or is there 
some particular microbiological value in 
the animal excreta? If this is so, how far 
can the animal excreta be replaced by the 
use of extra amounts of nitrogenous fer- 
tilisers ? This was a field into which we 
did not enter, but there was some evidence 
that in many cases heavier dressings of 
artificial nitrogen would have been both 
beneficial and economic. 


Fertility following reclamation 


The cropping potentialities of these 
reclaimed areas are appreciable, especially 
where they are dominated by bracken or 
nardus or nardus-fescue, once soil ame- 
lioration in its widest sense has been 
achieved. On such land it has frequently 
been possible to grow 6 to g tons of ware 
potatoes or a similar yield of good-quality 
seed potatoes. In the drier summers good 
yields of corn have been obtained, the 
best varying from 25 to 30 cwt. for wheat, 
oats, and barley. Cereal-growing is not, 
however, to be advocated as a general 
system of cropping in areas of this kind. 
From a national point of view the best 
results have no doubt been obtained 


(Concluded on page 348) 











Vegetable Growers” 
Guide 

By Chas. H. Oldham, N.D.H. Pp. 

xvi and 472. Illustrated. Crosby 

Lockwood, London, 1950. 25s. 

A multitude of books, handbooks, 
pamphlets and leaflets has been written on 
most aspects of vegetable production, but 
here is a really comprehensive guide to the 
growing and marketing of all types of 
vegetables, written by an authority with 
many years experience among British 
growers. Mr. Oldham, who is a member 
of the National Agricultural Advisory 
Service, has covered this wide subject 
thoroughly and systematically. The bulk 
of the book consists of a chapter by 
chapter classification, one chapter dealing 
with one vegetable and its botanical 
features, varieties, toleration to soils and 
aspect, cultivation and marketing. That 
is the rough formula of approach, but 
each vegetable is dealt with according to its 
peculiarities and with green peas, for 
example, their cultivation for canning and 
drying purposes is described ; similarly 
the chapter on carrots, covering 14 pages, 
deals with carrots under glass, as outdoor 
earlies, for main crop production and for 
canning. Altogether 45 different vegetables 
and their varieties are included and there 
are over 100 illustrations. 

The control of pests and diseases for all 
the vegetables is described in one long 
section at the end instead of being spread 
over most of the book. Manuring of each 
crop is dealt with chapter by chapter. 
There are three appendices on overhead 
irrigation, vegetable growing machinery 
and a method of crop recording respectively 
which round off a book already crammed 
with the knowledge of half a life-time 
among growers in many areas. 


Sugar 

Edited by J. A. C. Hugill. Pp. 64. 

Illustrated. Cosmo Publications, 

London, 1949. 2s. 6d. 

This is a new and enlarged edition of an 
unpretentious book which was first pub- 
lished before the war to give a simple 
and readable story of sugar for students 
and teachers in schools and colleges, and 
as such it fulfils the purpose admirably. 
In it is described the cultivation of cane 
and beet. sugar and the various extraction 
and refining processes in a relatively simple 
fashion, yet still retaining the essentials. 
The chemistry of sugar is not delved into 
very deeply because, as the book says with 
refreshing frankness, ‘ the whole chemistry 





‘ 


344 





NEW BOOKS 


of sugars is bedevilled with such awkward 
facts, which is sufficient reason for leaving 
it to others to explain in detail’, and 
readers are referred to more comprehensive 
works, 

The book is produced by Tate and 
Lyle and is well illustrated with photo- 
graphs taken at the Monymusk plantation, 
Jamaica and refineries in England. 


British Colonial 
Agriculture 


By G. B. Masefield. Pp. viii and 179. 
Clarendon Press, Oxford, 1950. 
ros. 6d. 

We have previously had occasion to 
comment on the importance and value 
of the historical approach, since it 
provides perspective and guidance for new 
developments and, on this account, we 
accord a specially warm welcome to Mr. 
Masefield’s book on the history of agri- 
culture in the British colonies. The author, 
who will be known to our readers as a 
contributor to these pages, is well qualified 
for the task of compiling it, since he is 
lecturer in Colonial Agriculture at Oxford 
University and himself served as a member 
of the Colonial Agricultural Service for a 
number of years. 

In its 179 pages the work provides a 
concise, readable and admirably balanced 
account of the subject which can be 
cordially commended alike to the specialist, 
administrator and general reader. More- 
over, it covers events up to the end of 1948 
and is, therefore, as up to date as it is 
humanly possible to make it. 

The account given is strictly factual and 
is primarily concerned with the technical 
and practical rather than with the political 
and economic aspects of the subject 
although the latter are dealt with, so far as 
necessary, whenever they have exercised a 
preponderant influence on development. 
For the most part the reader is left to draw 
his own conclusions and deductions, save 
that in the short concluding chapter the 
author rightly stresses the importance of 
maintaining the highest possible degree of 
technical efficiency among farmers and 
their advisers, if the future is to be in any 
degree assured. 

The book is divided into four parts, the 
first two of which are concerned with the 
earlier history of colonial agricultural 
development from 1492 to 1838, and in 
particular with the Caribbean region and 
its sugar industry. The third part, which 
is entitled ‘ Private Enterprise ’, deals with 
the period 1838 to 1900 during which 








expansion of production proceeded rapidly 
mainly by reason of the increased capital 
made available as a result of the industria] 
revolution combined with the growing 
demand for tropical produce. The fourth 
and longest part describes and discusses 
the ever increasing part which the Metro- 
politan and Colonial Governments have 
been forced to assume in controlling and 
assisting agricultural development by rea- 
son of the many disasters and difficulties 
which ensued from uncontrolled and 
upregulated private enterprise. 

As a general observation an outstanding 
feature of the long and complicated story 
has been the unwillingness of the British 
Government until comparatively very 
recent years to afford help and guidance to 
colonial agricultural enterprise. It was 
for long a guiding canon of British 
administration that the main duty of 
the State is to establish and maintain law 
and order, with a minimal amount of 
provision for education and health, thereby 
providing an atmosphere in which private 
enterprise could flourish and that nothing 
more was needed. It was an article of 
faith that the very first duty of a colony 
was to provide from its own resources all 
the money necessary to carry on the 
administration without having recourse 
to funds provided by the Mother Country. 
If it failed to do so it was treated like a 
naughty child. ‘Truly the attitude has 
vastly changed of recent years, but it is 
partly the fruits of this policy or lack of 
it that are responsible for many of the 
problems that have to be faced today. 


Indeed, it can be said that in the earlier 
years of this century it was only the threat 
of imminent disaster that impelled the 
inception of any meesures directly to help 
colonial agriculture. Thus it was impend- 
ing dissolution of the West Indian Sugar 
Industry owing to disease and low prices 
that led to the appointment of the Royal 
Commission of 1897 which in turn led to 
the establishment of the Imperial Depart- 
ment of Agriculture in the West Indies 
and proved the forerunner and prototype 
of the numerous departments of agriculture 
in other dependencies. The tendency to 
deal with all problems as they arise on an 
ad hoc basis has been overriding through- 
out and, indeed, is still far from having 
disappeared ; notwithstanding the obvious 
similarity of conditions over large areas 
there has been little or no attempt to 
develop agricultural policies suited to 
geographical regions as a whole. Rather 
has development in each area been left 
largely to the discretion and the views of 
successive local administrations with the 
result that under closely similar conditions 
it has often followed widely divergent 
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courses. If proof of this be needed it is 
hardly necessary to do more than point to 
the divergencies which exist in the agri- 
cultural conditions of different sections of 
the essentially homogeneous East and 
Central African territories. 


Another outstanding feature has been, 
until recently, the complete ignorance of 
the basic physical circumstances under- 
lying agricultural practice. It has been 
blithely assumed by successive generations 
of administrators that on the one hand 
European methods of agriculture can be 
applied unchanged to tropical conditions, 
without modification and without danger 
and on the other that indigenous cultural 
practices suited perhaps to pre-existing 
conditions in thinly populated areas, but 
quite unsuitable where pressure on the 
land is rapidly increasing, could be per- 
petuated without risk. There was, indeed, 
until about 30 years ago, hardly any 
appreciation at ail that native agriculture 
presented special problems of its own, and 
it was only the appointment as Director 
of Agriculture in Nigeria of an officer with 
experience of agricultural conditions in 
India, that led to the question being tackled 
with something approaching the vigour 
which its seriousness demanded. 


Today, of course, things are changing 
and have changed greatly ; there is in 
this country and also in the dependencies 
a growing body of public opinion which is 
imbued with the need of repairing the 
effects of ‘the years that the locust hath 
eaten’. There is, however, a_ vastly 
greater body of the population to whom 
the Colonial Dependencies are but a 
vague term and who are quite blissfully 
unaware that on the fate of the colonies 
their own existence and livelihood may 
depend. To both the informed and the 
uninformed Mr. Masefield’s book can 
accordingly be commended as a source 
from which authoritative information on 
the subject may be derived. 

TF. 


Tea 
‘Tea in the Producing Countries’ 
(5 booklets). Pp. 8. Illustrated. 
The Tea Bureau, London, 1950. 
3d. each. 


These new Tea Bureau publications are 
a series of five booklets on tea from India, 
Ceylon, Pakistan, Indonesia and British 
Africa, describing the history and develop- 
ment of the tea industry in these countries. 
Their contents include details of the loca- 
tion and nature of the tea growing areas, 
of the ‘abour force, the characteristics of 
the countries’ teas and their place in the 
world tea trade. 
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Sisal Problems 


To Tue Eprror, 
Dear Sir, 

For many years, in some cases 35 years, 
we have been planting sisal on the same 
land, and at last deficiency diseases are 
creeping in. At the same time we are still 
using the same methods of treating the 
leaf as used from the beginning. We have 
progressed as far as tractors are concerned, 
but the extra and more thorough cultiva- 
tion that we are giving the land, seems to 
me to be hastening the exhaustion of the 
soil. 

Growers are beginning to express the 
opinion that we should really get down to 
mechanical research, as well as agronomic 
research, which we carry on in a small way. 
So far no one has been able to put forward 
suggestions of how to tackle these prob- 
lems, beyond approaching some firm at 
home to make a machine that will smash 
up the sisal boles and scatter them on the 
land, ready for ploughing in. 

I personally feel that decortication-in- 
the-field may be the answer, but there are 
many problems attached to this, especially 
as the fibre and flesh in the waste are 
valuable and in demand. 

I wonder if from the above you could 
gain an idea of the problems before us, and 
make any suggestions as how best to 
tackle this idea of research ? 

Yours faithfully, 
R. T. MEDCALFE, 
Samar Ltd. 
Maragua, 
Kenya. 


The Editor replies : 


Your queries divide themselves under 
two heads, (a) is any alternative method of 
decorticating sisal feasible and (6), is it 
possible to devise some method of breaking 
up sisal boles so that they can be readily 
scattered on the land and ploughed in? 

Both questions can only be definitely 
answered by investigation on the spot. In 
regard to (a) so far as we know no practical 
method of mechanically decorticating sisal, 
other than various types of Raspador, has 
appeared. Some years ago a machine was 
devised which did the work by moving 
combs but the loss of fibre and the intri- 
cacies of the machine were so great that 
it was not economic. Many attempts 
have been made to devise portable Ras- 
padors for use in the field and several 
models have been produced but so far as 
is known none can compete with central- 


ised scutching by machines of the Robey 
or Corona type. 

It is understood that the Sisal Research 
Station at Mlingano has in view the 
possibility of instituting research in this 
matter but no recent information is 
available as to how far they have gone with 
it. Of course, the alternative method of 
extraction by retting also exists but in 
East Africa this is for the most part ruled 
out by the absence of sufficient water 
supplies. 

(4) In regard to breaking up sisal boles ; 
this is a purely mechanical problem and a 
suitable machine could, no doubt, be 
evolved by research on the spot. Whether 
such a machine would be a really economic 
proposition, being given the cost of opera- 
tion and initial expense, is another matter. 
One has to remember that the main 
advantage of incorporating the remains of 
sisal boles, as such, in the soil would be 
on account of the organic matter and it is 
uncertain whether the value of this would 
be sufficient to repay costs. The boles are 
probably not very easily decomposed. 
Their main value in such an event would 
come from the mineral fertilising matter 
contained in them. We entirely agree that 
this should be returned to the soil but it 
seems possible that equally good or better 
results would be achieved by hauling the 
boles to the side of the field, piling them in 
heaps and burning them, returning the ash 
to the soil thereafter. The matter can, 
however, only be settled effectively by 
experiment and we certainly agree that 
much more experiment in regard to this 
and similar matters is wanted. 





The American 
Farmer Feeds Fifteen 


United States agricultural output in 
1950 is expected to establish a new peace- 
time record. Thanks to new machinery, 
new seeds, etc., the farmer and the land 
have shown a rapid increase in productivity. 
From 1900 to 1940 the number of people 
on the average that one farmer could feed 
rose only slowly from 8 to 11, but from 
1940 to 1945 the number increased by 
35% to 15. It is not surprising that the 
Commodity Credit Corporation estimate 
that they will not be able to carry on 
through the 1950 season, with support 
prices at 1949 levels, without an increase 
in lending authority from the present 
figure of $43 billion to $63 billion. 
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Blister Blight Control 





The Fight to Protect Ceylon’s Tea 





In the second of the series of articles which appeared in our November 


1949 issue under the title of * Recent Advances in Tea Research, Dr. T. 
Eden described the disease known as Blister Blight which appeared in 


Ceylon in 1946, and seriously threatens the tea industry in that 


country, also in Southern India and Sumatra. 


To deal with it ener- 


getic action has been taken; experts in the control of plant diseases have 


visited Ceylon and a series of conferences has been held at which all 


aspects of the problem have been considered. 


summary of the present position. 


The following is a 





HE present epidemic started in South 
India and Ceylon in September 1946. 
By the end of January 1947 the disease 
had spread over all the tea areas in Ceylon 
and in April last year it was reported from 
Sumatra, where it spread rapidly. It seems 
almost inevitable that it will spread to Java 
and Malaya, if it has not already done so. 
The disease may be prevented from 
spreading to East Africa by imposing strict 
quarantine measures, which will place 
those growers in a very advantageous 
position on the world tea markets. 


Effect on the tea industry 


Blister Blight is responsible for the loss 
of rather more than 5°, of the total Ceylon 
tea production, which in terms of hard 
cash is equivalent to some Rs. 45,000,000 or 
13,375,000 per annum. Contrary to the 
general assumption, tea exports from 
Ceylon show an increase since Biister 
Blight arrived, but various contributory 
factors account for this and there is no 
doubt that yields would have been appre- 
ciably higher had there been no incidence 
of the disease. From 1946 onwards the 
effects of fertilisers, which had been 
curtailed during the war, were felt in low 
country estates ; also a higher intensity 
of plucking was carried out on properties 
which had recently changed hands and 
increased yields had been obtained from 
the Uva Province where the weather was 
conducive to good flushes. 

So soon as it was evident that Blister 
Blight was going to be a serious source of 
difficulty, the Tea Research Institute sei 
about counter measures, which fell into 
three stages. Stage one consisted of 
investigating the nature and course of the 
disease ; stage two was the examination of 
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possible protective measures based on 
the knowledge gained in stage one ; 
stage three, which is still an progress, 
comprises the trial of selected protective 
measures with provision for testing their 
efficiency and cost. 


The disease 

Blister Blight is caused by the fungus 
Exobasidium vexans which is a species of the 
Basidiomycetes. and, being an_ obligate 
parasite, it can only complete its life 
cycle if the spore alights on susceptible 
materials such as a young tea leaf or stem. 
The mature spore is ejected from the 
basidium and, as there is a sheath of 
mucilage covering it, cements itself to any 
object with which it makes contact. 

As the spores germinate the hyphae enter 
the leaf by mechanical penetration through 


the leaf cuticle. In the leaves the main 
hyphal strands, or mycelum, are inter- 
cellular and food to nourish the colony is 
absorbed from the plant cells through lobe- 
shaped haustoria. In young stems these 
absorbing organs are mainly formed in the 
phloem tissues where the elaborated plant 
foods are found. An interesting point, 
which is being pursued, is that these 
spores alight on other species of plants and 
although they germinate are unable to 
force an entry through the leaf cuticle. 

After entry the fungus grows rapidly 
and semi-transparent or translucent spots 
appear in six to ten days. ‘The fungus 
matures and sporulates in 18 to 21 days ; 
as the disease is only able to enter leaves 
up to 30 days old, the blister may, therefore, 
appear on leaves which are 30 plus 18 
days old. The spores, when ripened, are 
ejected with considerable force and become 
wind-borne. 

From a study of the disease one or two 
facts emerged which were of value when 
methods of combating it were evolved. 
For example, the spore has no resting 
stage which would enable it to survive for 
long periods under adverse conditions; 
there is no alternative host which could 
harbour the disease and nullify control 
measures; the spores are destroyed by a 
few minutes’ exposure to direct sunlight 
but can live for a week in an atmosphere of 
go®,, relative humidity. Also the spores 
alight mainly on the upper surfaces of 
leaves which, of course, simplifies spraying 





Tea bushes after they have been pruned 
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problems. An important point is that 
once the fungus has entered the leaf it is 
practically impossible to control the course 
of the disease, but it is amenable to treat- 
ment up to the stage of germination. 


Fighting the fungus 

It was found in 1947 that copper 
fungicides effectively control the fungus, 
and for tea recovering from pruning 
Bordeaux and Burgundy mixtures are 
probably the best and cheapest form to 
employ. But, for tea in plucking coppery 
spray residues may increase the copper 
content of sprayed tea to well over 60 
parts per million, which is the maximum 
copper content that Food and Drug 
Authorities of most countries will tolerate. 
Consequently, indiscriminate spraying of 
large areas of tea with copper fungicides is 
not advisable. Adequate control of Blister 
may be obtained, however, by spraying 
fortnightly at the rate of 12 gal. per acre, 
using Perenox as a suspension of 4 oz. in 
10 gal. of water, while the copper residue 
on the leaf may be still further reduced if 
spraying follows immediately after pluck- 
ing and rain intervenes between spraying 
and the next pluck. Then the copper 
figure may be as low as 60 parts per million. 

Tea recovering from pruning and tea 
in plucking present two entirely different 
problems. The leaves formed on pre- 
tipping growth must remain on the bush 
for a fairly long period and any reduction 
in the leaf surface must be to the detriment 
of the bush itself. 

Experiments have been carried out to 
find (i) the minimum amount of copper 
required for efficient protection, (ii) the 
optimum intervals between spraying and 
(ili) ways and means of reducing applica- 
tion costs. 


Possible protective measures 


Up to the end of last year the minimum 
copper requirements had not been ascer- 
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Knapsack sprayers being used to spray against Blister Blight in Ceylon 
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tained, although the application of Perenox, 
as described above, was known to give 
effective cover. The cost of application has 
been reduced from Rs. 3 to approximately 
55 cents an acre, using a low volume 
knapsack sprayer. Low volume spraying 
gives a greater control of run-off from 
leaves and enables the small droplets to 
dry quickly on the leaves. 


It is unlikely that intervals greater than 
seven days are possible between spraying 
except during dry weather when the 
interval may be stepped up to ten days. 
Thus 12-15 sprayings may be required 
during the period between budbreak and the 
first tipping if pruning is commenced about 
the end of June in the S.W. monsoon areas. 


There is no doubt at all that regular 
spraying is effective in combating the 
disease as an experiment carried out last 
year showed. The plot chosen lay in the 
mist belt where losses are fairly high. The 
field had been pruned in early December 
and at the first plucking on May 23 there 
were no blister infections on the flush. 
There were three types of plots: the 
spraying was carried out fortnightly on 
one, weekly on another and on the third 
(control) no protection was given. Rains 
commenced on May g and at the plucking 
on June 24, 85°, of the flush on the unpro- 
tected plots, 16°,, on the fortnightly and 
7%, on the weekly sprayed plots were 
found to be infected. Five months after 
the commencement of the experiments, 
the contrast between the sprayed and 


-unsprayed treatments was very marked. 


Defoliation above the tipping level was 
severe on the unprotected bushes while the 
protected plots carried all their leaves and 
appeared in good health. The weekly 
sprayed plots gave 18.9%, and the fort- 
nightly sprayed plots 18.1%, more than 
the unprotected plots. 

These losses are for the monsoonal 
period from June to October-and cannot 





be used as a basis of calculation for an 
overall loss through the year. 

Under these conditions spraying of tea 
in plucking is uneconomical as the total 
outlay is more than the additional returns 
which might be expected from the extra 
crop. As a long term policy, however, 
spraying results in healthier bushes, a 
benefit which it is impossible to assess in 
terms of hard cash, 





Cultural control 


Besides spray protection various control 
methods based on modifications of normal 
agricultural practices are recommended 
by the Tea Research Institute. 

By altering the times of pruning so 
that recovery takes place during the driest 
and most mist-free period of the year, 
the fungus will be severely checked as the 
spores are unable to stand direct sunlight 
for more than a few minutes. The recovery 
of the bush should be as thorough as 
possible during this time so that when 
damp weather arrives there has been a 
maximum development of healthy under- 
cover foliage and the mature leaves can 
resist spore attack. Moreover, adequate 
manuring will ensure that the bushes make 
all the growth that is possible. 

During the Blister Blight attack pluck- 
ing policy should be altered. If the fungus 
attacks the leaf only, normal plucking 
procedure should be continued but the 
rounds must be closed up as much as 
possible. If, however, there is severe stem 
attack the whole shoot will be destroyed 
and in this case it is recommended to 
pluck to the fish leaf. At the conclusion of 
stem attack plucking must be stopped for 
a few rounds and the bushes allowed to 
make up for all the maintenance foliage lost. 

Shade control is another aspect and can 
be carried out in areas where mist pockets 
occur and on western facing slopes. In 
South India slope pruning and plucking is 
fairly generally adopted; it has the 
advantage that there is no overhang of one 
bush on another ; under the horizontal 
system this produces local shaded areas in 
which the humidity remains high, thus 
encouraging development of Blister Blight. 
The change-over from horizontal to slope 
pruning will be a tremendous task in 
Ceylon, but by taking it in easy stages, 
pruning and tipping at a higher level on 
the upper side of the bush only, it can be 
made. 


Resistant clones 

Successful vegetative propagation of 
Blister Blight resistant clones* has been 
carried out at the Tea Research Institute 





* Clone—all those plants produced by vege- 
tative propagation from a single mother bush. 
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and on a number of estates. Completely 
immune bushes are not recommended 
because, besides being very difficult to 
find, they are in most cases poor, low 
yielding types. The few estates that have 
high yielding, good, immune bushes are 
very fortunate. Resistance to the disease 
must not, of course, be obtained at the 
expense of yield and those bushes dis- 
playing a considerable amount of Blister 
Blight resistance must also be vigorous 
high yielding types as well, before clonal 
propagation is contemplated. 


The spraying problem 

Expert opinion has been sought on the 
best methods of spraying from Dr. R. A. 
Greenslade, of Pest Control, Ltd., and 
Mr. F. W. J. Lane, of Plant Protection, 
Ltd. Both have visited Ceylon and seen 
the disease on all types of plantation. 
Their impressions are that there is no one 
method that is applicable to all conditions. 
From the point of view of spraying, areas 
can be roughly divided into three cate- 
gories ; firstly, areas where it is unecono- 
mic, although technically possible to 
spray ; secondly, areas where the knap- 
sack sprayer is the best solution ; thirdly, 
areas where, subject to modifications in 
layout, larger machines might be used. 

With regard to chemicals, a suitable 
one has been found for use on tea recover- 
ing from pruning but no similar one is 
yet available for use on tea in bearing. 

Provided labourers can be trained to 
the work and supply systems organised 
to save time in re-filling, knapsack spraying 
is possible. Small motor-driven spraying 
machines may also be modified to meet the 
needs of some tea areas. Generally speak- 
ing, the problem is mainly a mechanical 
one and consists of adapting existing 
machinery to the special needs and develop- 
ing new types of machines to reduce costs 


of labour. 


Mist blowers 

A machine that can carry the spray 
from the pathway over a wide area of the 
crop would be ideal. One such machine 
is the mist blower which reduces the 
quantity of spray required by replacing 
some part of the liquid by air, and, in 
addition, using the air to provide the 
energy to carry the spray to the crop. How- 
ever, this machine has its limitations. In 
fine weather with still conditions it is 
possible to distribute the spray over a wide 
area, but during monsoon seasons such 
conditions are rarely found and the range 
of penetration is very much reduced. Under 
monsoonal conditions the effective range 
is not likely to be more than 35 ft. which 
necessitates that paths should not be more 
than 70 ft. apart. On some estates it 
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might be possible to use this type of 
machine with slight modifications. 


The outlook 

It seems quite possible that a systemic 
fungicide may be found for spraying tea in 
plucking. This would be ideal since it 
would then be unnecessary to spray at 
such frequent intervals and once the spray 
was absorbed into the leaf, no amount of 
rain could wash it off. The systemic 
fungicide would be absorbed by old leaves 
and travel in the sap stream to the new 
leaves, making them resistant to the fungus. 

Meanwhile large scale experiments are 
being carried out by the newly-formed 
Crop Protection Section of the Tea Re- 
search Institute to gain experience of 
difficulties, and to check the results 
achieved in small scale experiments. 

The Ceylon Tea Research Institute is 
facing the problems with all the assistance 
and benefit of experience that it can 
muster, both from planters in Ceylon and 
elsewhere and experts in crop disease 
control. It appears unlikely that Blister 
Blight will ever be eradicated from the 
island, but there is every possibility that a 
satisfactory measure of control will be 
obtained within the next year or so. 





Condensed from The Tea Quzrterly (Journal 
of the T.R.I., Ceylon) 20, 3-5, December 1949. 





Hill Land Reclamation 
in Montgomeryshire 
(Concluded from page 343) 
through reseeding and improving the 
productivity of such soils in terms of grass 
production. Over a period of seven years 
it has been found that these new swards, 
in addition to carrying a better class of 
stock, have an average increased stock- 
carrying capacity of at least half a beast 
per acre over and above the stock which 
they previously carried, or in terms of live 
weight an increase of about 125 lb. per 
acre. This increased productivity has, 
however, created a wider and apparently a 
more difficult problem, namely, that of 
utilising the increased stock-carrying capa- 
city in terms of animal production. From 
the national point of view it would be most 
unfortunate if these reclaimed areas were 
allowed to revert to their original condition. 
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Todine an Essential 
Element ? 


More than 800 studies of iodine with a 
bearing on plant life have been published, 
Dr. F. C. Kelly, of the Chilean Nitrate 
Iodine Education Bureau in London has 
drawn conclusions from a study of these 
papers dealing specifically with the effect 
of iodine compounds on the physiology, 
growth and development of land plants, 


Since iodine experiments have been 
carried out in almost every part of the 
world, results have been published in many 
different units of measurement. Therefore 
all this data has been recalculated and tables 
have been prepared in which terms are 
arranged in decreasing order of magnitude, 
with an indication opposite each experi- 
ment of the nature of the effect observed 
and the name of the responsible author. 
By such methodical analysis it is possible to 
appreciate the status of knowledge and 
experience in this field. 

From results of 20 water culture experi- 
ments it was seen that no two species 
withstand a concentration greater than 
I part of iodine in 1 million parts of 
solution. Only when the concentration is 
reduced to 1 part in 5 or 10 million has 
any stimulatory effect been observed. 

From 26 pot culture experiments, with 
the varying forms of iodine applied, species 
of plant, type of soil and concentration 
of the added iodine, few generalisations 
can be made from the results. However, 
concentration of added iodine greater than 
one part in 150,000 parts of soil is harmful 
in every case. It must be remembered that 
soils themselves have a natural iodine 
content which may be greater or smaller 
than the amounts of iodine added in 
experimental work. Experimentalists 
should, therefore, use iodine in poor 
soil or pure quartz sands for this work. 

Water or spraying experiments are to a 
large extent uncontrolled and inexact, but 
nevertheless 13 experiments demonstrate 
that only the most dilute solutions im- 
prove the growth and vigour of the plants 
to which they are applied. 

Broad scale manurial experiments in 
open plots or fields are the most numerous. 
From 46 open field experiments it appears 
that stimulation is most likely with lighter 
than with heavier applications of iodine. 


Thirteen results obtained from arti- 
ficially applied iodine seem to show little 
doubt that nitrate of soda from natural 
deposits contains iodine in the proportion 
which, by experiments with pure iodides, 
has been proved to lie in the optimum 
region of application, as measured by its 
stimulatory effect on plant growth. 
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Mides and Skins 


A Growing Industry in the British Colonies 


J. R. FURLONG, Ph.D., A.R.L.C. 


Préncipal of the Colonial Products Advisory Bureau 


N all countries, with few exceptions, 

cattle, sheep or goats are maintained. 
The hides and skins which become avail- 
able may not exceed local requirements, 
or the surplus may not be sufficient to 
support an export industry, but, neverthe- 
less, in general, hides and skins are subject 
to more far-reaching collection of unit 
quantities than most raw products. In 
some parts of Africa, cattle are regarded as 
family wealth, and parted with only when 
death occurs. Accordingly epidemics and 
drought may have a great influence on the 
number of hides available from fallen 
animals for export. 

In looking at the picture of world pro- 
duction, we see at one end countries such 
as the Argentine, New Zealand and 
Australia, where vast numbers of animals 
are raised specifically for the purpose of 
supplying world demands for meat. This 
gives rise to a corresponding large surplus 
of hides or skins available for foreign 
markets ; the industries are well organised 
and characterised by modern methods and 
high quality products. At the other end we 
have, for instance, African areas where, 
apart from towns, a hide or skin is only 
available from time to time as a result of 
occasional slaughter, the collection being 
made by itinerant dealers. In between 
these extremes we have such countries as 
England where, although large numbers of 
cattle and sheep are raised fcr food pro- 
duction, it is, at the same time, necessary 
to import large quantities of mea, chiefly 
as carcases, in order to mect the home 





As a result of the recent war, hides 
and skins from the British Colonies 
have assumed considerubly en- 
hanced importance in the leather 
trade. The circumstances and con- 
ditions under which they are pro- 
duced in the different regions are 


described and discussed below. 





demand. In such countries the local 
slaughter is insufficient to provide the 
hides and skins required by the tanning 
industries, and it is therefore necessary to 
obtain large quantities from countries with 
minor tanning industries or none at all, 
which have surpluses available for sale. 
At the same time there is a general exchange 
amongst European and other countries of 
hides and skins of varying weights and 
types, to suit the particular requirements of 
each country’s leather production. The 
United Kingdom tanneries are, in fact, 
dependent on other countries for 75°, of 
their requirements in raw hides and skins. 

The second world war completely 
disrupted the pre-war lines of commerce. 
At its commencement Great Britain drew 
freely on South American supplies, but 
very soon it became necessary to collect all 
available Colonial hides ; under official 


Exports OF HIDES AND SKINS FROM THE COLONIAL TERRITORIES, 1948 























Total |! Total | Place of Hides and 
Hides Skins Hides and Domestic Skins in order of 
Skins Exports value of exported 
Pi £ L £ products 
Nigeria 1,046,342 | 2,156,186 | 3,202,528 | 35,898,683 Fifth 
Kenya 358,777 529,701 88,478 | 11,369,923 Fourth 
Uganda 269,374 237,803 507,177 14,461,488 Fifth 
Tanganyika 321,174 145,277 466,451 16,230,434 Fourth 
Somaliland ‘ 313 282,421 282,734 454,180 First 
Northern Rhodesia 153,261 1,725 154,986 28,143,936 Seventh 
Jamaica (1947) 26,463 36,8901 63,354 9,938,730 Fourteenth 
British Malaya . 47,858* 3,273 51,131 | 201,838,381T —_ 
Falkland Islands . . — -= 23,930 321,384 Second 
Zanzibar .. * 3,252 1,939 5,191 1,428,375 Eleventh 
Gold Coast cn 2,407 1,369 3,776 | 30,840,492 Thirteenth 
Nyasaland eo 2,403 | — 2,403 4,162,101 Seventeenth 
Gambia 763 | 14 | 777 1,682,305 Fifth 














*Three-fifths are buffalo hides. 
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+Domestic and re-exports. 


control the produce was bought by the 
Board of Trade, and allocated to the 
various consumers on a strictly rationed 
basis. After the war, national buying and 
control was still necessary for financial 
reasons, and the entire output of East 
Africa and Nigeria in hides was taken by 
this country until the early part of this 
year, when decontrol took place. Goat 
skins were released from control earlier. 

The tanning industry of Europe has 
always looked to the Argentine and Uru- 
guay for the main supply of high-quality 
hides, particularly of the heavier weights, 
to New Zealand for sheep skins, to 
Australia for cattle hides and sheep skins, 
to India for cattle, sheep and goat skins, 
and to the Union of South Africa for 
cattle and goat skins. These countries 
have, in fact, been the main suppliers to 
the world markets. 


Colonial production 


The part which the Colonial Territories 
play in the hides and skins trade is not 
very large compared with the place 
occupied by the principal producers. 
Argentine, for instance, has an annual 
production of the order of 100,000 tons 
of hides and skins, while the total export 
of hides and skins from British territories 
in East and West Africa, including 
Somaliland, amounts only to roughly 
20,000 tons, both estimates being on a 
dry-weight basis. In many instances, 
however, the industry, from the point of 
view of the Colony, is highly important. 
Nigeria, Tanganyika, Uganda, Kenya, 
Somaliland and Northern § Rhodesia 
are the principal Colonial producers. 
In these countries hides and skins occupy 
a high position on the list of domestic 
exports, while the industry is, in the 
aggregate, of considerable value and 
the value to the individual is greater 
than might at first sight appear. To the 
African the value of a few hides is rela- 
tively considerable, since the sale of 
perhaps two hides will probably cover his 
commitment in taxes for the year. 

The accompanying table shows the 
exports of hides and skins from the 
Colonial Territories, with which we are 
dealing, for the year 1948. 






















Nigerian hides 

Turning to the industry in the principal 
countries, in Nigeria the cattle population 
is found principally in the Northern 
Provinces. ‘The herds belong chiefly to 
the Fulanis, nomadic tribes, who wander 
across the northern areas and are also 
found in the Northern Territories of the 
Gold Coast. They follow the seasonal 
occurrence of grazing and water, coming 
southwards when driven by increasing 
drought. They are naturally-endowed 
herdsmen who maintain a sound system 
of husbandry, and supply the meat 
requirements of the country. The small 
farmers in villages also possess a few 
cattle. The animals are of the humped 
type, though the hump may vary very 
considerably, in some cases being scarcely 
noticeable. Like the lumps of fat at the 
base of the tail of the Somaliland sheep, 
these humps are reserves of sustenance 
against famine conditions. While the 
main herds occur in the tsetse-free areas 
of Northern Nigeria, there are also small 
herds of humpless cattle of very small 
stature, apparently immune to the fly, in 
the Southern Provinces. 

The cattle raised in the north are brought 
down by rail to the towns on the coast and 
in the tropical rainbelt, for slaughter. 
Hides and skins are collected in such 
centres as Kano, Sokoto and Maiduguri 
in the North, where the principal shippers 
have their establishments, as well as in the 
Port of Lagos, through which the produce 
is sent overseas. While a large proportion 
of the cattle is slaughtered in the cities, 
and the fresh hides taken over immedi- 
ately by the shippers, goat and sheep 
skins are mostly dried in the village 
markets, where the slaughter has taken 
place. Intermediate between the original 
owner and the exporter, there is a class of 
middlemen having their collecting centres 
in the towns and villages, who buy small 
numbers of hides and skins, or single 
pieces, and sell these to the exporting 
firms. In the hands of the exporters, the 
fresh hides receive efficient drying, 
stretched on frames in a vertical position, 
or suspended, so that air circulates freely 
on both sides of the hide. The hides from 
an outlying market may, however, be 
badly prepared, unless the Veterinary 
Department has introduced approved 
methods and equipment. In _ general, 
such hides are known as bush hides ; 
they include produce from the adjoining 
French territory and are usually dirty and 
crumpled, having been carelessly dried 
on the ground. The ground-drying of 
hides is a faulty method, and may give rise 
to much putrefactive damage. It has been 
the object of veterinary departments 
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throughout Africa to replace it, where 
possible, with suspension-drying. 

Nigerian hides are, on the whole, the 
most satisfactory in quality of the African 
hides. They are generally arsenicated 
up-country, in the place of collection, to 
guard against insect attack during transit. 
Previous to 1927 the standard of prepara- 
tion was low, but subsequently outstanding 
progress was made, and Nigerian hides 
rose to a high level of quality. The country 
produces medium and heavy-weight hides, 
the latter being suitable for the production 
of sole leather, while the lighter weights 
are used for upper leather. Before the war 
both classes were bought by the United 
Kingdom and the Continental countries. 
The latter were, however, almost the sole 
buyers of light-weight Nigerians, and 
much of the resulting box-calf leather was 
then sold to the United Kingdom. 


Nigerian goat skins 

The goat skins of Nigeria have estab- 
lished a word-wide reputation. Goats are 
numerous, and are seen everywhere, but 
are found in greatest numbers in the 
Northern Provinces, where they are 
generally owned and tended by the women. 
At one time the skins, although possessing 
good characteristics, were rated low on the 
world markets, owing to their bad pre- 
paration. In 1923, as a result of pressure 
from the trade in this country, intensive 
propaganda was initiated by the Govern- 
ment in Nigeria for improved flaying and 
drying. This campaign produced very 
pronounced results, and before many 
years had passed, the best Nigerian goat 
skins were amongst the finest on the 
world’s markets. The three main types 
are: (1) the Red Sokoto, (2) Kano and 
(3) Bornu, the values being in that order. 
Whilst the Sokotos are reddish-brown and 
the Kanos brown, the Bornu skins vary 
in colour. The first two kinds have a fine 
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Loading hides and skins for transport by rail to the boat 


grain and are eminently suitable for the 
manufacture of high-grade  glazed-kid 
leather. The lower selections are employed 
for making suede leather. 

Unlike the cattle, the goats are slaugh- 
tered uniformly throughout the country, 
at every market. The Veterinary Depart- 
ment has taught the local butchers a 
drying method, in which the skins are 
placed over a line in a shed provided for 
the purpose. The head butcher is in 
charge of operations, and receives a fee 
from the owner. The skins, when finished, 
are marked with a letter and number 
recording the market and collected by 


middlemen. The skins are arsenicated 
by the exporters. 
The veterinary authorities, realising 


the valuable properties of the Red-Haired 
Sokoto goat, have in recent years taken 
active steps to eliminate undesirable billies, 
especially those brought over the border 
from French West Africa, and have so far 
cleaned-up more than half the districts of 
the Sokoto Province. The scheme has 
limitations, since the red-haired goat will 
not thrive in all areas. 


Nigerian sheep skins 

The sheep of Nigeria are of the hairy 
type, and are found throughout the 
Northern Provinces, but they are most in 
evidence in Bornu Province. The export 
of sheep skins is not on the same scale as 
that of goat skins, amounting to only about 
one-fifth in quantity, compared with the 
latter. The skins find application in the 
manufacture of gloving leathers and shoe 
linings. 

Nigeria possesses a tanning industry, 
located in the Northern Provinces, and 
conducted by Africans operating on 4 
small scale, under very primitive condi- 
tions. The tanning pits are in back yards, 
situated in villages, or in the heart of a 
city. Sheep and goat skins are tanned with 
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Flaying hides at Kano abattoir, Northern Nigeria 


locally-grown pods of Acacia arabica. 
This industry, however, provides quite 
an important export item, and its develop- 
ment combined with improved methods, 
holds good promise for the future. The 
Nigerian Government, in continuation 
of its action to improve production, has 
recently introduced mobile exhibitions, 
which tour the country and demonstrate 
the correct methods for preparing hides 
and skins. 


East Africa 

Turning to East Africa, the three 
territories of Kenya, Uganda and Tangan- 
yika can be considered together, as the 
identity of local products becomes lost 
to a large extent. Practically the whole of 
the exported hides and skins pass through 
the two ports of Mombasa and Dar-es- 
Salaam. The latter handles the products 
coming down the central railway line, and 
from Tanganyika generally, while Mom- 
basa, in addition to taking the whole 
export of Uganda and Kenya, also receives 
the produce of the Moshi-Arusha area of 
Tanganyika, brought down the line to 
Mombasa from across the border. Certi- 
fication of origin exists to some extent 
insofar that Uganda goat skins must, 
according to official regulations, be branded 
with ‘ U’ and the number of the district of 
origin before leaving the districts, while 
in Tanganyika hides must be branded 
with ‘ T'T’’ before leaving the country. 
The tendency in the past, nevertheless, 
has been for the hides to be known on the 
world markets by the name of the port 
from which they came. The position with 
regard to goat skins is but little better, 
although in this connection Uganda skins 
have become known as such. This lack of 
classification in marketing has been to the 
detriment of the reputation of East 
African hidcs and skins, 2s it has resulted 


in consignments being of a mixed nature. 
The authorities are alive to this short- 
coming, and it is their intention to intro- 
duce, as soon as practicable, a system of 
district markings, by which overseas 
buyers can obtain the type of product best 
suited to their needs. 


Production conditions 

The conditions of production of hides 
and skins in East Africa are far more 
varied than in Nigeria. The area round 
Moshi-Arusha at the base of Kilimanjaro, 
in Tanganyika, for instance, provides 
better conditions for raising cattle than 
the semi-arid, almost waterless, plains 
inhabited by the Masai tribe, although the 
latter are great owners of cattle, on which 
they rely for their existence. The ‘ White 
Highlands’ of Kenya provide first-class 
farming conditions equivalent to those of 
Europe. The hides from European farms, 
however, represent only a very small 
fraction of the hides available for export, 
the bulk of which is provided from 
African sources, including both those 
which become available at the abattoirs 
in the big towns, and those collected in 
ones and twos by itinerant dealers over 
the whole of the East African territories. 


East African hides 

East African hides are dried either on 
the ground or by the approved method of 
suspension in frames. The former method 
is followed in districts where the provision 
of frames represents a difficulty owing to 
lack of timber, while the suspension 
method is employed in towns and collect- 
ing centres, and in places where the 
Veterinary Departments have introduced 
it and established drying bandas. The 
hides of East Africa are mostly of light 
weight. Heavy weights, 12 lb. and up, 
account for only roughly 25%, of the total 


production, and are mostly derived from 
Uganda. The hides are employed in the 
tanning industry in the same way as the 
corresponding weights in Nigerians. 

East African hides, prior to the first 
world war, had a poor reputation. They 
were mostly ground-dried, and showed a 
loss of 30°/, when handled in the tannery. 
They were used chiefly on the Continent 
very few coming to the United Kingdom. 
During the first war, and immediately 
afterwards, they were employed to a greater 
extent than before in the United Kingdom, 
but gradually the Continent again became 
the chief buyer. When the second world 
war forced the British tanners to rely on 
East Africa for an important part of their 
raw material, they were surprised to find 
the great improvement which had, in the 
meantime, taken place in the preparation. 
This advance was due to the steps taken 
by the Veterinary Departments in East 
Africa to encourage suspension-drying and 
to improve the standard of flaying. 


East African skins 

East African goat skins are employed for 
the same purpose as the Nigerians, but in 
the past, owing to poor preparation, they 
have not secured the market price of the 
latter. The best East Africans do not 
challenge the outstanding Red Sokoto 
skins of Nigeria, but they are in texture 
and character equal to the ordinary run of 
Nigerians. The United Kingdom has 
been the chief buyer of East Africans, small 
quantities being taken by the United States 
and France, while the lowest grades were 
exported to India. Kampala goat skins, 
dried by suspension, have a good name, and 
equal the shade-dried Kenya skins, known 
as Mombasas, through which port they are 
exported. The ordinary Mombasas are 
sun-dried, and much lower in quality and 
value than the shade-dried skins. Tan- 
ganyika produces in the Moshi-Arusha 
area, some of the best shade-dried goat 
skins of East Africa. These, however, are 
exported through Mombasa, while the 
ordinary sun-dried goat skins from other 
Tanganyikan areas, which are inferior, are 
shipped through Dar-es-Salaam or Tanga, 
and this gives rise to the unfortunate 
position that the goat skins sold under the 
description of Dar-es-Salaams or Tangas, 
are, in the main, not the best the Territory 
produces. 

The sheep skins from East Africa, like 
those from other Colonial territories, are 
of the hair type, and as raw skins they are 
very similar in appearance to goat skins. 

The export of sheep skins from East 
Africa in the past has been of little import- 
ance, and the products have been generally 
of low quality. The type of skin generally 
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tends to be debased, but in certain districts 
there are skins of useful quality. These 
skins, if attention was devoted to their 
preparation, would have considerable pos- 


sibilities. In pre-war years East African 


sheep skins were generally disposed of 


on the Continent. 


East African trade channels 


The channels through which hides and 
skins pass from producer to consumer vary 
considerably, but in general, in East 
Africa, itinerant collectors go round the 
villages and buy the occasional products 


available. These are sold to a dealer in an 
up-country centre, who sells to the 
exporter. In Kenya and Uganda the 
exporters operate up-country, but in 


Tanganyika they are established only at 
the coast. Hides and skins are bought 
according to quality, but it is more usual 
up-country for the small dealer to indulge 
in ‘ shela-bela’ buying, 7.e. to give an 
overall price for good and bad. Grading 
takes place at the collecting centres, but 
the final grading for export is made at the 
made up of 
selection 


port. Consignments are 
particular selections, a given 
containing a specified proportion of certain 
grades. The latter are known as Firsts, 
Seconds, Thirds and Fourths, and those 
which do not qualify, as Rejects. The 
grading of hides and skins is a difficult 
matter, as quality cannot always be assessed 
on sight. Putrefactive damage, one of the 
most prevalent faults, is not always 
discernible in the dry hide, but only on 
soaking back in the tannery. Scratches, 
flaying cuts and disease marks, likewise 
emerge more distinctly during tannery 
tréatment. 

The maintenance of a uniform standard 
of judgment day after day calls for con- 
siderable skill. Consequently, to over- 
come the shortcomings of grading, the 
and the tanners set up 
arbitration in cases of 


hide merchants 


machinery for 





alleged failure to supply the grade specified, 
and before the war, when hides and skins 
were not in short supply, this was in 
regular use. Exporters of repute who 
employ men of long experience in the work, 
can be relied on to supply parcels which 
contain the selection required by the 
customer. 


Somaliland sheep skins 

The Somaliland protectorate has estab- 
lished a reputation as the producer of an 
excellent sheep skin for the making of 
gloving leather. To the country itself the 
export of sheep and goat skins is of primary 
importance, as it represents in value about 
60°, of the total exports from the Protec- 
torate. The sheep skin industry is of much 
greater value than the trade in goat skins. 
The export of the latter amounts to about 
one-third the volume of the sheep skins. 
The goat skins are not sold under their 
but in other 


own name, common with 


skins collected from countries in the Red 
Sea area, they are marketed collectively as 
Moches, and generally employed for the 
production of suede leather. The produc- 


After arsenication, hides are roped to square frames to dry in the shade 
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tion of cattle 2nd camel hides is of very 
minor importance. : 

The Somaliland sheep, which exist in 
great numbers, are a characteristic breed 
known as Blackhead, and flourish under 
most adverse arid and semi-desert con- 
ditions. The flocks are owned by nomadic 
shepherds, and wander, not only through- 
out the protectorate on certain routes, but 
also, at certain " seasons, following the 
advent of the rains, cross the borders into 
the neighbouring territories of Somalia 
and Ethiopia. In the rainless season it is 
customary to take the flocks to the wells, 
which may be 20 or more miles away, 
once in about 10 or 14 days, where water 
is drawn for them at a fixed rate of payment. 


The skins are taken off in the cased form, 
i.e., with the aid of the knife they are pulled 
off without ripping down the belly. In 
this form the skin is dried, stretched 
between sticks at a short distance from the 
ground. The skins from individual up- 
country slaughterings, and from the but- 
chers in towns and small centres, pass along 
a chain of dealers to Berbera, whence 
they are sent to Aden in dhows, to be 





graded and exported by the shippers in 
thet port, the bulk of the skins at the 
present time going to the U.S.A. 


Other Colonial producing countries 


Northern Rhodesia has an export trade 
in cattle hides, which has increased in 
recent years, but little or no export of goat 
and sheep skins. The hides originate 
mostly in European-owned abattoirs and 
butcheries in the north-western area ; 
they are usually wet or dry salted, and of 
the heavy classes. The remainder, derived 
from native sources, are sun-dried. 

British Malaya is the chief Colonial 
source of buffalo hides, which with cattle 
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A herd of Nigerian cattle 


hides are exported in roughly equal 
amounts. The cattle hides in the past were 
bought almost entirely for Japan and 
Hong Kong, but the buffalo hides had a 
wider market, a good proportion finding 
application in the United Kingdom for the 
manufacture of picker bands, which are 
required in cotton weaving machines, and 
for the production of mechanical leathers. 

The Falkland Islands possess a small 
sheep skin industry, which is relatively 
important to the Colony, and also produce 
small quantities of cattle hides, which are 
shipped in the wet-salted condition, the 
total export of skins and hides being com- 
mensurate with the size of the country. 

Jamaica has only a small cattle and goat 
population, and the export trade in goat 
skins and cattle hides is on a minor scale. 
It is of relatively little importance com- 
pared with the total value of merchandise 
exported from the Colony. 

In the Gold Coast most of the hides are 
used locally, but an export of some 20 
tons takes place, consisting largely of the 
produce from animals brought in from 
French territory, while goat skins enter 
the export trade to an insignificant extent. 

Sierra Leone has little or no export 
trade in cattle hides, comparatively few 
animals being slaughtered each year. Very 
few sheep are kept, and although goats 
are more plentiful, the skins are seldom 
utilised. The Gambia maintains a small 
export industry in cattle hides, but the 
sheep and goat skins produced are gener- 
ally used locally. There is a small export 
of cattle hides from Zanzibar, most of 
which are derived from imported animals 
slaughtered for food in the abattoir in 
Zanzibar Town. In addition small 
numbers of goat skins are exported. 

Reptile skins, which are employed for 
Shoe uppers, bags and fancy goods are 
exported mainly from Nigeria and Malaya. 
The export trade in 1948 amounted 
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roughly to £115,000 and £190,000 respec- 
tively. The Malayan products, which 
include re-exports, are crocodile, snake 
and lizard skins, while the Nigerian out- 
put consists of lizard and snake skins. 
Small, fluctuating quantities of crocodile 
skins, derived from the lakes, are exported 
from Ezst Africa, while lizard and snake 
skins to a small extent are also forthcoming 
from East and West Africa. 


The outlook 


What of the future for Colonial hides 
and skins? There is a strong demand for 
tanners’ raw materials at present in Euro- 
pean countries. Trading with hard 
currency countries is severely restricted, 
and the produce of the Argentine, which 
provided a large proportion of the heavy 
hides required for sole leather manufacture, 
cannot be freely purchased. Germany, 
who was a large buyer of Colonial hides, is 
gradually coming back into industrial 
importance, but is still a long way from 
her normal leather production. The 
consumption of footwear in that country is 
still depressed owing to economic condi- 
tions. High prices, in the United Kingdom 
bound up with purchase tax, are holding 
back the expansion of the market for 
leather goods generally. The adjustment 
of prices and purchasing power will 
obviously play an essential part in the 
prosperity of the leather industry, and the 
hide and skin industries of producing 
countries overseas. 


Present position 


However, apart from the prospects of 
an increasing demand in the future, there 
is for the present a ready market for all 
Colonial hides and skins. This sellers’ 
market will undoubtedly, sooner or later, 
be subject to modification. It would be 
unwise to prophesy how soon the supply 
will overtake demand. It may be that in a 


year or so political and economic influences 
which disturb the flow of raw materials 
will be removed, and competitive condi- 
tions return, compelling the producer to 
look to his quality if he wishes to secure a 
buyer for his materials. Accordingly it 
behoves the Colonies to improve the class 
and quality of their hides and skins if 
they are to retain the markets they have 
already secured, and compete with goods 
of other origin. 

It is not suggested that the dried hides 
of Africa will ever rival in quality the wet- 
salted hides from the frigorifico establish- 
ments of South America, but many 
tanners in the United Kingdom, for the 
first time, were compelled in the last war to 
use dried African hides, and having 
established their processes for using them, 
they may find it advantageous to continue 
employing this raw material. Consequently 
if the African hide is well prepared and 
marketed, it stands a chance of per- 
manently replacing, at least to some extent, 
the superior produce from other sources. 


Importance of quality 


A generation ago African hides had a 
poor reputation, but this is no longer so, 
thanks to the persistent efforts of the 
Veterinary Departments. Nevertheless, 
although considerable improvement has 
been effected, there are still large areas of 
production which have not been influenced. 
The good work already carried out needs 
strengthening and extending. More staff 
is required to instruct African producers 
in the correct methods of flaying and 
drying, and to exercise strong supervision 
to ensure the maintenance of a satisfactory 
standard. 

Raising the inherent quality, and there- 
fore the commercial class of hides and 
skins is a more fundamental matter, 
involving the production of hides of greater 
weight and superior texture, and goat 
skins of finer texture. This must be 
accompanied by freedom from _ thorn 
scratches and other surface damage due to 
environment. This involves problems 
of animal husbandry linked to policies of 
agriculture. If animals of superior breed 
and build are to be reared, from which 
higher quality hides are to be obtained, or 
even if only numbers of cattle are to be 
increased, grazing must obviously be 
extended and improved and adequate 
water supplies provided. Existing condi- 
tions of husbandry and agriculture in 
East Africa, West Africa and Somaliland, 
do not permit of any material increase in 
the number of animals, and if such 
developments are to take place the exten- 
sion and improvement of grazing capacity 
are essential. 
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Mounted Implements 
on Show 


Three of the exhibits which the Ford 
Motor Company displayed at the Royal 
Show, Oxford, are shown on this page. 
The root harvester made its debut at the 
1949 Royal Show and this year was entered 
for and gained a Silver Medal award. The 


implement will lift two rows of sugar 
beet at a time and can be adjusted for row 
widths varying from 18 in. to 24 in. The 
spinner automatically cleans and delivers 
the beet through adjustable gates at the 





The root harvester was awarded a 
silver medal 








ba Lee 


The Ferguson post hole digger ; 
another silver medal award 
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rear. These gates are so arranged that 
four rows of beet can be windrowed into 
one—a feature which generally speeds up 
picking. 

The rotary hoe cultivator, which was 
presented in association with Rotary 
Hoes, Ltd., is a mounted implement 
driven from the power take-off. A working 
width of 4 ft. enables the implement to 
cover about 1 acre/hr. at such jobs as 
covering farm-yard manure, skimming 
off weeds and turning in green cover- 
crops. 

The single-furrow reversible plough on 
the right is light enough to be lifted and 
transported by the Fordson Major’s hy- 
draulic power lift. The reversing action is 
a ‘turn-over’ type operated by a lever 
beside the driver. When pulled, the lever 
disengages the pawl and a gear driven 
segment rotates the plough abovt its own 
axis. When it has been reversed it is 
automatically 'ocked in position for plough- 
ing in the opposite direction. 


The variety of mounted implements 
continues to expand and the other pic- 
tures show three of the more recent 
additions to the Ferguson range. 


Mounted post hole digger 


The post hole digger is shown below, 
left. Operated from the tractor seat, 
the auger is driven through a_ gear 
box by a universal jointed drive shaft from 
the tractor power take-off. The auger and 
gear box can swing freely in a fore and aft 
direction so that the auger remains vertical 
irrespective of the slope of the land on 
which the tractor is standing. The digger 
is raised and lowered by means of the 
tractor hydraulic system and the lifting 
beams and cross beams are of fabricated 
construction strong enough to withstand 
the applied loads. This implement also 
gained a Silver Medal award. 


The mobile hammermill is belt-driven 
by the power take-off pulley and attached 
to the tractor by the three-point linkage. 
Suitable for grinding grains, unthreshed 
sheaves, hay, fertilisers, etc., it is supplied 
with an adjustable grain hopper, metal 
eliminator, swinging hammers and two 
sets of standard (°/,,in. and 1/, in.) screens. 


The winch, shown in the bottom 
picture, is tested to a pull of 7,000 Ib. 
minimum and the rope speed averages 
56 ft./min. The drum is put into gear by 
a cone clutch and the anchor or spay 
is so designed that when the pull is taken, 
the load comes upon this and not upon the 
tractor. 














































Single-furrow deep-digger mounted | 
reversible plough 
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The mounted hammermill is belt- 
driven by the power take-off pulley 


| 
| 


Rear-mounted winch, raised and low 
ered hydraulically from the tractor 
seat 


Forage Harvester 


Production of home-grown protein id 
meet livestock demands has led to the 
widespread use of silage and dried grass 
and a new forage harvester has now been 
designed by Fisher Humphries and Co. 
simplify the cutting and loading of grass 
for these purposes. The harvester can be 
towed behind the tractor and driven from — 
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the power take-off. It is capable of both 
cutting or picking up the crop from the 
field and loading it into a trailer. ‘The crop 
is fed from either the cutter bar (width 
go in.) OF pick-up reel onto a conveyor 
belt which delivers it onto a cylindrical 
feeder rcll where it is pressed and fed 
across a shear plate to the chopping drum. 
Chopping is carried out by four spiral 
blades against a steel shear blade, the length 
of chopped material being variable from 
3 in. upwards. The chopped crop is thence 
delivered by centrifugal force and air blast 
to a slat type canvas elevator and loaded 
into a trailer via a deflector hood. The 
chopper can be by-passed if so desired and 
the crop loaded direct. 

Fstimated output of this machine is 
four to eight tons of green material and 
three to five tons of dry material per hour. 









Pneumatic 
Grain Drier 

















A grain drier capable of dealing with the 
output of a 12 ft. combine harvester has 
been designed by Messrs. Kennedy and 
Kempe, Ltd., and was on show at the 
Royal. An unusual feature is the pneu- 
matic elevation which is employed instead 
of the more usual belt-driven elevators. 
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Grain is dried in a drying chamber 
containing vertical passages with sides of 
woven wire, down which the grain 
descends slowly in a mass. Hot air is 
drawn through the upper portions of these 
moving layers of grain and cold air through 
the lower portions. 


The grain is rough winnowed before and 
after drying. The same fan elevates the 
grain from its receiving hopper, delivers 
it to the sacking hopper, produces the 
currents of hot and cold air for drying, and 
rough winnows the grain. 

Two thermometers are provided. The 
first, in the furnace duct, shows the tem- 
perature of the air entering the drier. Its 
temperature on leaving the drier is shown 
by the thermometer in the drying com- 
partment. From the difference between 
these two readings the dryness of the 
grain can be judged. 


Potentialities of the 
Tree Puller 


Readers will recollect that in our issue 
for November 1949 there appeared an 
article on ‘ Machinery for Land Clearance’. 
In this connection one of our machinery 
correspondents has drawn attention to a 
new American hydraulically-operated, trac- 
tor-mounted ‘tree puller’, designed for 
rapidly overcoming the mesquite menace 
in the United States’ south-western cattle 
country, which might also be useful in 
overcoming special farm and plantation 
problems in many other parts of the 
world. 

Now in production by the Texasteel 
Manufacturing Co., this tool incorporates 
two hydraulic jacks with a combined 
pulling capacity of 40,000 lb., and can 
be attached to any standard tractor. 
Hydraulic power is used to grasp the tree, 





Ploughing six furrows to a depth of 10 in. with a Tract Continental 70-h.p. crawler 
tractor on some of the heaviest land on Romney Marshes, Kent 
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The tree puller in action exerts a 
combined pulling capacity of 40,000 Ib. 


which is to be removed from the ground, 
firmly, and then, with ground supports to 
take the load, the jacks simply extract the 
tree as if it were a tooth being pulled out. 
Our correspondent suggests that, after 
suitable adaptation by provision of specially 
designed grasping arms, this device might 
be able to pull rocks from the ground in 
stony fields and moorland and thus provide 
what should be a cheap and rapid way of 
clearing stone-ridden areas for complete 
cultivation. 

This particular invention originated 
with Mr. Tom Slick, a Texas oil producer 
and rancher, who endowed the American 
Institute of Inventive Research, at San 
Antonio, Texas, and subsequently sug- 
gested that the Institute should develop a 
machine for uprooting mesquite trees. 
This machine has now been patented and, 
it is understood, is available for licensed 
manufacture ; it can deal with the need for 
bulldozers—which are not effective since 
the tree roots are not completely removed— 
and renders the more costly method of 
hand grubbing unnecessary. 

In parts of Texas and other arid regions 
of the Southern U.S.A. the mesquite 
tree (Prosopis juliflora) is regarded as a 
nuisance and there large scale clearance by 
mechanised means has long been a 
problem. In some other countries, how- 
ever, the tree is valued for the pods, 
which are a useful cattle food, while in 
some arid areas it has proved useful as a 
means of controlling soil drift and wind 
erosion. 
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Holland's 
Machinery Imports 


Steady progress has been made since the 


end of the war with the mechanisation of 


Dutch agriculture. A substantial amount 
of equipment has been imported from 
abroad, particularly _ tractors. Total 
imports of tractors into Holland from 
May 1945 to January 1, 1950, amounted 
to 17,000. In addition Holland received 
during the period some 20,000 ploughs, 
21,000 12,600 hay-making 
machines, 34,000 spraying machines and 
6,000 cultivators, as well as considerable 
numbers of other agricultural machinery. 

The domestic industry numbers some 
60—7o0 firms engaged in the production 
of agricultural machinery. The largest of 
these employs approximately 130 men and 
the position of these small factories is now 
becoming increasingly precarious. Holland 
has no volume tractor production, due to 
the inability of the industry to compete 
in this field with foreign producers, but 
there are several well-equipped plough 
factories well plants producing 
spraying machines. 


40 E.P. Tracklayer 


Among the heavy diesel tractors at the 
Royal Show was the 40 h.p. Loyd ‘D’ 
Model tracklayer, with a drawbar pull of 
7,000 lb., capable of pulling a five-furrow 
plough in heavy soil. Constructed around 
the hull, which takes the running strains, 
this type of construction enables the engine 
to be inspected without the machine being 
taken to pieces. Hydraulic bulldozing and 
other lifting equipment can be fitted. 
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New Chairman of 
Ford Motor Co. 


Following the 21st annual meeting of 
the Ford Motor Co. this year, Sir Rowland 
of 


Smith elected chairman the 
company. 

Starting life in the 
motor industry 46 
years ago an ap- 
prentice at Humber 
Ltd., Coventry, he 
held manu- 
facturing posts before 
being appointed man- 
ager for the distribu- 
of Ford cars in 
Burma and 


was 


as 


several 


tion 
Bengal, 
Assam. 

In 1928 he was appointed general 
manager of the Ford Motor Co., and held 
the post for ten years, during which time 
the Dagenham plant was built. Subse- 
quently he became director, managing 
director and, two years ago, deputy 
chairman. 

Sir Rowland is a member of the Institute 
of Mechanical Engineers, a Fellow of the 
Royal Society of Arts, Renter Warden of 
the Glaziers’ Company and a Freeman of 
the City of London. 





African Cotton Study 


An American international commodity 
specialist and authority on world cotton 
production and trade, Mr. P. K. Norris, 
is conducting a year-long study of present 
and potential cotton-growing areas in a 
dozen African countries on behalf of the 
United States Government. 





Initial Cultivation 
Examples of medium and heavy cyl. 
tivation implements, shown in our photo- 
graphs at the bottom of the page, are the 
‘Hussar’ disc plough and the ‘ Massive 
Supertrac’ four-furrow plough, both 

manufactured by Ransomes of Ipswich. 
The disc plough is a self-lifting type and 
is made in sizes ranging from two furrows 
to six furrows—all working at a depth of 
g in. The ‘ Supertrec’s’ furrow size js 
16 in. by 18 in. deep and the plough jis 
specially designed to stand up to rough 
conditions with a high-powered tractor, 
Both these implements were exhibited 
by Ransome’s export section at the Royal 
Show as well as a 30 in. maize sheller, 
which has now been improved as a result 
of working experience in South Africa and 


Rhodesia. 


Agriculturalists Honoured 


The following names of authorities connected 
with agriculture appeared in the King’s Birth- 
day Honours List :— 

KNIGHT BACHELOR 

Foster, Captain Edward, Chairman, Shrop- 
shire Agricultural Executive Committee. 
CB. 

Dunnett, G. S., Deputy Secretary, Ministry 
of Agriculture. 

Havelock, E. H. E., lately Administrative 
Secretary, Agricultural Research Council, Sec- 
retary of Development Commission. 


C.M.G. 
Carmichael, J., member of the Colonial 
Advisory Council on Agriculture, Animal 


Health and Forestry. 

Hartley, B. J., Director of Agriculture, Aden. 
CBE. 

Davies, M. T., Chairman, Breconshire 
Agricultural Executive Committee. 

Grigg, G. H., for services to agriculture. 

Lowe, D., convener, Central Horticultural 
Committee, N.F.U. of Scotland. 

Mercer, W. B., Provincial Director, National 
Agricultural Advisory Service. 


O.B.E. 


Akenhead, D., Director, Commonwealth 
Bureau of Horticulture and Plantation Crops, 
East Malling. 

Garrad, G. H., lately Deputy 
Agricultural Officer (Advisory), Kent. 

Hamilton, A. E., for services to the Stock 
owners’ Association and the Royal Agricultural 
and Horticultural Society, South Australia. 

Hamilton, W. H., Chairman, Hill Farming 
Advisory Committee, Scotland. 

Hayes, T. R., Assistant Director of Agricul- 
ture, Uganda. 

Lamb, A. F. A., Conservator of Forests, 
British Honduras. 

Lamont H. G., Senior Principal Scientific 
Officer, Ministry of Agriculture, Northern 
Ireland. 

Levy, E. B., Director, Grasslands Division, 
Department of Scientific and Industrial Re- 
search, New Zealand. 

Scott, A., Deputy Chief Engineer, Depart- 
ment of Agriculture, Scotland. 

Trapnell, C. G., Ecologist, Agricultural 
Department of Northern Rhodesia. 

Wakefield, Miss E. M., Deputy Keeper of 
Herbarium and Chief Mycologist, Royal Botanic 
Gardens, Kew. 


County 


World Crops 






























































enantio 


a 


a 


ner aE 


—— eee ee 












pre 


Vy cul- 
Photo. © 
are the ; 
Massive 
» both 
wich, 
ype and 
furrows 
epth of 
Size ig 
ough is 

| rough 
tractor, 
hibited 

> Royal 
sheller, 

L result 
ica and | 


"TTT 2 


—— 


red 


nected 


Birth- | 
Shrop- 


linistry 


trative 
l, Sec- 


olonial 
\nimal 


Aden. 


nshire 


ure. 
iltural 


— 


tional 


vealth 
‘Tops, 


punty 


tock 
ltural 
lia. 

ming 


‘icul- 





rests, ; 


ntific ' 
hern 


sion, 


Re- ff 
yart- 


tural 


r of 
anic 











HE Imperial (now Commonwealth) 
poe Bureaux organisation 
founded in 1929, since when it has greatly 
expanded its activities, renders to the 
Commonwealth, and to other countries as 
well, services vital for agricultural develop- 
ment and thus for the production of food, 
and maintenance of living standards. 


The organisation represents a unique 
type of intra-Commonwealth co-operative 
agency, which through its Executive 
Council now administers a group of two 
Institutes and eleven Bureaux*, concerned 
with different branches of agricultural 
science. The functions of these bodies are, 
briefly, the collection and dissemination of 
information of value to scientists and 
research workers. 

Their policy is the widest possible 
exchange of scientific knowledge among 
the nations of the Commonwealth. The 
world in general is, however, increasingly 
sharing the services and facilities provided. 

A conference, held in London in June, 
carried out a review of the work, direction 
and possible extension of the facilities 
provided by the various institutions which 
comprise the organisation. Such examina- 
tions by a Commonwealth conference are 
in accordance with a principle laid down in 
1933 by a special committee (the Skelton 
Committee) concerned with examining 
the work and organisation of a number of 
Commonwealth bodies. 

The first periodic examination of the 
activities of the Commonwealth Agri- 
cultural Bureaux was made by the British 
Commonwealth Scientific Conference in 
1936. ‘The second was deferred because 
of the war, and was made by a Review 
Conference in July 1946. 


History and development 


The Commonwealth Agricultural Bur- 
eaux have been organised on a plan 
approved at the Imperial Agricultural 
Research Conference in 1927. This 
Conference stressed the need for scientists 
to be in touch with the progress of research 
throughout the world in their several 
branches, and the difficulties occasioned 
by the great output of scientific literature 
and the diversity of languages in which it 
was published. 

Two bureaux with Commonwealth 
scope—the Bureaux (now Institutes) of 
Entomology and Mycology—in addition 


“In addition, the Executive Council ad- 
ministers an inter-Commonwealth scheme in 
potato breeding known as the ‘ Potato Col- 
lection.’ 
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Commonwealth Agricultural Bureaux 


to carrying out co-operative scientific 
studies, were issuing periodica! summaries 
of all current literature, both British and 
foreign, dealing with their fields, and had 
attracted wide attention. 

In the light of the valuable services they 
were rendering, the Conference in 1927 
recommended establishing eight bureaux 
in eight selected branches of agricultural 
science. 


In 1928 the Governments of the Com- 
monwealth appointed an organising com- 
mittee to define the functions of the new 
bureaux and to devise plans for their 
administration. 


On April 1, 1929, the Executive Council 
of the Imperia! Agricultural Burezux czme 
into being and the eight Bureaux were 
opened during the next year. In 1933, 
Farnham House Laboratory, concerned 
with the biological control of pests, which 
had been founded as an offshoot of the 
Bureau of Entomology, passed to the 
control of the Executive Council. It 
was moved to Canada in 1940, and later 
renamed the Bureau of Biological Control. 
The British Commonwealth Scientific 
Conference, in 1936, recommended the 
addition of two bureaux—Dairy Science 
and Forestry, both of which were started 
in 1938. In that year the organisation also 
commenced field expeditions to South 
American countries to collect indigenous 
varieties of potato, and set up a Common- 
wealth Potato Collection at Cambridge. 


The organisation became the Common- 
wealth Agricultural Bureaux on January 1, 
1948, this revised title being deemed to 
represent more accurately the free associa- 
tion of participating Governments. 


Scope and activities 

The institutes and bureaux act as effec- 
tive clearing houses of information for 
scientists and research workers in agri- 
culture and forestry throughout the Com- 
monwealth, and, increasingly, throughout 
the world. 

They collect information by scanning 
and indexing as far as possible all journals 
dealing with their subjects in all languages, 
scanning other abstracts, and by keeping 
in touch with research in progress. They 
distribute this information by the periodical 
issue of fourteen abstract journals, by the 
frequent issue of monographs reviewing 
some particular subject within their field, 
by answering enquiries from scientists and 
research workers within the Common- 
wealth, and by putting enquirers into 
touch with the best sources for the infor- 


mation they are seeking. They also assist 
research workers by giving information 
about research centres, by arranging 
meetings between workers in different 
parts of the Commonwealth, by arranging 
the exchange of experimental material 
between workers, by giving information on 
post-graduate study, and on sources of 
supply of apparatus and equipment. 


Agricultural science is dependent on 
such services as the Bureaux provide—in 
fact, egricultural scieutists would hardly be 
able to carry on without their facilities. 
And with the growing emphasis on 
research, and constant extension of re- 
search facilities in various fields, the value 
of the work of the Bureaux continues to 
increase. 


Organisation and administration 


The administration is in the hands of 
the Executive Council which is comprised 
of one representative from each of the 
contributing countries, the Colonial terri- 
tories being considered as one unit for 
this purpose. The Executive Council, 
through its individual members, is respon- 
sible directly and equally to all Govern- 
ments. ‘The agreements on finance and 
the proportions in which it is provided are 
agreements between Governments co- 
operating for a common and defined 
purpose. 

The Executive Council is assisted on 
the scientific side by a Scientific Com- 
mittee. Close touch is maintained between 
Commonwealth countries and individual 
bureaux by a system of ‘ official corres- 
pondents ’"—each country nominating a 
scientist who specialises in the bureau’s 
subject to act in this capacity. ‘To provide 
a similar link in the administration, there 
is a liaison officer, in each country, having 
functions on the administrative side parallel 
with those of the official correspondents for 
individual bureaux on the scientific side. 


Each bureau is located at a research 
institute working in the same scientific 


field. 


The individual organisations at present 
controlled by the Executive Council, and 
the institute with which each is associated, 
are given below : 

Commonwealth Institute of Entomology, 


British Museum (Natural History), Crom- 
well Road, London, S.W.7. 
Commonwealth Myocological Institute, 
Ferry Lane, Kew, Surrey, England. 
Commonwealth Bureau of Biological Control 
Science Buildings, Carling Avenue, Ottawa,’ 
Canada. 
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COMMONWEALTH BUREAU OF: 
Agricultural Parasitology (Helminthology) _ 
Institute of Agricultural Parasitology, Win- 
ches Farm Drive, Hatfield Road, St. 
Albans, Herts., England. 
Animal Breeding and Genetics 
Institute of Animal Genetics, University of 
Edinburgh, King’s Buildings, West Mains 
Road, Edinburgh, Scotland. 
Animal Health 
Veterinary Laboratory, New 
bridge, Surrey, England. 
Animal Nutrition 
Rowett Research Institute, Bucksburn, Aber- 
deen, Scotland. 
Dairy Science _ 
National Institute for Research in Dairying, 
Shinfield, Reading, England. 
Forestry 
Imperial Forestry Institute, New Bodleian 
Building, Parks Road, Oxford, England. 
Horticulture and Plantation Crops 
East Malling Research Station, East Malling, 
Kent, England. 
Pastures and Field Crops 
Welsh Plant Breeding 
Aberystwyth, Wales. 
Plant Breeding and Genetics 
School of Agriculture, Cambridge, England. 
Soil Science 
Rothamsted Experimental Station, Harpen- 
den, Herts., England. 
Potato Collection 


Haw, Wey- 


Station, Penglais, 


School of Agriculture, Downing Street, 
Cambridge, England. 
Contributions from 
participating countries 
The funds for the Commonwealth 
Agricultural Bureaux are provided by 


contributions from the Governments of 
member countries. The control of the 
funds and their distribution among the 
bureaux rests with the Executive Council. 

The contributions to the funds are on 
a scale whereby each co-operating Govern- 
ment takes an agreed number of units of 
the present total of 168}, as given below : 








No. of Annual 
Units Contribution 
United Kingdom of £ 
Great Britain and 
Northern Ireland 40 29,920 
Canada... wa 25 18,700 
Australia .. =a 25 18,700 
New Zealand oe 10 7,480 
Union of S. Africa 12} 9,350 
India La 2 
Pakistan f{ ae 154 11,781 
Irish Republic 5 3,740 
Ceylon... .. lapp. 2 1,514 
Southern Rhodesia 2 1,496 
Newfoundland I 748 
Colonies, Protec- 
torates and Man- 
dated Territories japp. 28 20,926 
Anglo-Egyptian 
Sudan .. oh 2 1,496 
TOTALS 168}* 125,851 


*The original 170 units were reduced to 
1684 when Burma left the Commonwealth. 

tBefore partition, India contributed 17} units 
of which Burma took 10°, by mutual arrange- 
ment, leaving India with 15} units. These 
15} units will be divided between India and 
Pakistan by mutual arrangement. 
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Mode of operations 

The institutes and bureaux collect 
their information by the constant scrutiny 
of scientific literature in all languages ; 
the information is then classified and the 
essence of it published in the properly 
indexed abstract journal which each one 
issues. 

This regular service is supplemented by 
occasional publications giving reviews of 
published work on particular problems or 
experiments. 

The two institutes, of Entomology and 
Mycology, also undertake identification 
of insects and fungi, respectively. The 
Institute of Entomology maintains no 
collection of its own, as its work is very 
closely integrated with the British Museum. 
The Mycological Institute keeps its own 
working herbarium, which at present 
contains between 25,000 and 30,000 speci- 
mens of fungi. It also maintains the 
(U.K.) national collection of type cultures 
for all fungi except medical fungi, timber 
rotting fungi and yeasts. 

The Potato Collection, which was 
formerly known as the South American 
Potato Collection, uses the South Ameri- 
can potatoes collected in 1938/39, and 
since augmented from many sources. It 
has distributed tubers and seed samples to 
all Commonwealth countries and to a 
number of foreign countries, including 
Czechoslovakia, the Netherlands, Poland 
and the United States. 

Another method by which the Com- 
monwealth Agricultural Bureaux have 
helped in the dissemination of knowledge 
in particular fields is the convening of 
conferences for the study of special 
problems. Examples of such conferences 
include :—a specialist conference on Trop- 
ical and Sub-Tropical Soils, in June 1948, 
at Rothamsted Experimental Station and 
three specialist conferences—Mycology, 
Entomology and Animal Breeding, in 
London during July 1948. 





Turkey’s New Minister 
of Agriculture 


At the first democratic elections, which 
were held in Turkey for the first time in her 
entire history, during May, Dr. Nihat 
lyriboz was appointed Minister of Agri- 
culture. 

Dr. Iyriboz has spent most of his life 
in agriculture and is an authority on pests 
and diseases of Turkey. Last year he 
represented his country at the Inter- 
national Crop Protection Congress in 
London. 

Turkey is expecting great improvements 
in her agriculture under his leadership. 


Sawdust Can Spoil 
the Soil 


XPERIMENTS at Hawkesbury Agri. 

cultural College, New South Wales, have 
been carried out over the past two years on 
the value of sawdust as a soil improver. 
Results show that not only has sawdust 
little value in this respect but it can also 
cause nitrogen deficiency in succeeding 
crops for a considerable period. 

Conclusions from the experiments, 
which are reported by E. J. Waring 
in Agricultural Gazette (1950, 61 (2), 
PP- 73-79), are: 

Incorporation of sawdust and similar 
organic matter of low nitrogen content 
into soils, especially for vegetable crops, 
cannot be recommended because yields 
may thereby be greatly decreased as the 
result of a nitrogen deficiency so created, 
This reduction in yield persists for at 
least two years, although it can be counter- 
acted by soil dressings of sulphate of 
ammonia or nitrate of soda, but is not 
counteracted to any extent by the use of 
lime. 

The nitrogen used to rot such applica- 
tions of sawdust may not become available 
in the soil again even after the rotting 
organisms have ceased to draw upon the 
soil nitrogen supply. 

Sawdust might possibly be used to build 
up low areas of soil by incorporating it in 
a layer at a depth of about ro in. below 
the main root zone, and may be of use as 
a permanent mulch. Even then it should 
be used with caution. 

There is evidence that sawdust and 
similar materials (chaff and straw) further 
deplete the soil nitrogen supply by pro- 
duction of a compound injurious to the 
soil-nitrifying bacteria, and the possibility 
of their being actually poisonous to plant 
roots cannot be overlooked. 


Brazilian 
Agricultural Mission 


An agricultural mission from the State 
of Sao Paulo in Brazil is now on a five 
months’ tour of British East, Central and 
West African Colonial territories, as well 
as Belgium, French and Portuguese African 
dependencies. 

The object of the tour is to obtain data for 
the organisation of schemes to increase pro- 
duction and improve quality of ground- 
nuts, coffee, cocoa, cotton and sisal in 
Brazil. 

The mission is led by Senhor Ruy Miller 
Paiva, Head of the Agricultural Economics 
Section of the Sao Paulo Secretariat of 
Agriculture. 
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Delegates of 10 Southern African terri- 
tories met at the Union Buildings, Pretoria, 
on June 5 to start the task of creating a 
Southern African regional committee for 
the conservation and utilisation of the soil. 

Their deliberations, under the chair- 
manship of Dr. J. C. Ross, Director of Soil 
Conservation and Extension, enabled them 
to gain a closer practical insight into 
Southern African soil conservation prob- 
lems and the value of mutual consultation 
and exchange of information. A tour of 
soil conservation works in the Transvaal, 
Natal, Basutoland and the Orange Free 
State was also arranged. 

The Union, South-West Africa, Angola, 
Mozambique, Nyasaland, both Rhodesias 


and the three protectorates were all 
represented by leading conservation 
officials. 


Opening the conference, Dr. M. C. du 
Toit, Under-Secretary for Agriculture, said 
this meeting had its origins in a discussion 
in Paris between British, French and 
Belgian officials to set the stage for the 
Africa soils conference at Goma on Lake 
Kiva. 

That was an African milestone. All the 
delegates had unanimously felt there that 
African development was impossible unless 
the soil was conserved. 

The three main recommendations of that 
conference had been ratified since by all the 
countries concerned. One set up an inter- 
African bureau for soil conservation and 
utilisation in Paris. Another an African 
soil service at Yangambi in the Belgian 
Congo, and a third divided Africa into 
regions for regional co-operation, which 
was the question before them to-day. 

Most South Africans thought in terms of 
masses of machinery for reclaiming the 
soil. An often overlooked fundamental in 
South African soil conservation, however, 
was the psychological change needed in 
the farmers. ‘The emphasis for so many 
years past had been production and little 
else. All efforts would fail unless this 
attitude were changed. 

Another fundamental was to organise the 
price of commodities in such a way that 
they did not conflict with the controls 
exercised by nature on the types of farming 
that could be practised in different regions. 
Prices tended to dictate the type of agri- 
culture and it was extraordinarily difficult 
to set them in a way that accorded with 
what was scientifically ideal. 

Senhor Vieyra, of Mozambique, con- 
gratulated the Union on its initiative and 
hoped the conference would mark the 
beginnings of successful co-operation. 
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First Conference of Soil Conservation Committee 








The above photograph shows some of the delegates discussing soil conservation. 

From left to right : Mr. A. Salbany, Chief, Soil Conservation Dept., Mozambique ; 

Mr. F. Boaventura, Chief, Native Settlements Dept., Angola ; Mr. L. Barradas, 

Agronomist, Dept. of Agric., Mozambique ; Dr. J. C. Ross, Director of Soil 

Conservation and Extension, Union of S. Africa ; Mr. H. Vieira, Head of Geo- 
logical Dept., Angola 


Conferences and Meetings 


Soil Science 

The 4th International Congress of Soil 
Science is being held at Amsterdam from 
July 24 to August 1, when soil scientists 
will meet at the Indisch Institute to hear 
and discuss lectures and papers on many 
aspects of their science. 

The subjects of the lectures to be given 
include ‘ Diagnosis of Soil Fertility by 
Visual Symptoms of Crops,’ by Prof. T. 
Wallace (England) ; ‘ Tropical Soils,’ by 
Dr. C. E. Kellogg (U.S.A.) ; ‘ Modern 
Soil Conservation,’ by Dr. H. H. Bennett 
(U.S.A.) ; ‘ Development of Shifting Cul- 
tivation in Indonesia,’ by Mr. J. H. de 
Haan (Indonesia) and ‘ Fundamental Prob- 
lems Regarding Phosphate and Potash 
Deficiencies in Relations to Chemical 
Soil Investigations,’ by Dr. L. Gisiger 
(Switzerland). 

Others who will be lecturing include 
Prof. R. Bradfield (U.S.A.), Prof. C. E. 
Marshall (U.S.A.), Prof. H. L. Jensen 
(Denmark), Prof. L. Dudley Stamp (Eng- 
land), Dr. F. E. Bear (U.S.A.), Dr. R. K. 
Schofield (England), Dr. G. H. Borne- 
busch (Denmark), and Dr. L. A. Richards 
(U.S.A.). 


British Association 

The annual meeting of the British 
Association will be held at Birmingham 
this year from August 30 to September 6 
under the presidency of Sir Harold 
Hartley, K.C.V.O., C.B.E., M.C., F.R.S., 


and will be organised in 13 different 
sections. The president of the agriculture 
section will be Prof. H. D. Kay, C.B.E., 
F.R.S., head of the National Institute for 
Research in Dairying and the vice-presi- 
dents will be Dr. G. H. Bates, Capt. J. F. 
Bomford, Prof. N. M. Comber, Dr. W. 
Davies, Miss D. N. Garstang, and W. T. 
Price. Prof. Kay’s address as section 
president will be on ‘ Quality in Agri- 
culture.’ 

Subjects under discussion will include 
grassland management, developments in 
plant protection and the rehabilitation of 
derelict areas. Visits will be made to 
Harper Adams Agricultural College, the 
grassland research station at Stratford-on- 
Avon and farms in the Vale of Evesham 
and Bridgenorth district of Shropshire. 


Cocoa Conferences 

A two-day conference is being held by 
the Cocoa-Chocolate and Confectionery 
Manufacturers’ Alliance at Grosvenor 
House, London, on September 13-14 
before the International Conference at 
Lausanne, which is being held from 
September 18-23 by the Alliance Inter- 
nationale de Cacao et Chocolat. 


Botanical Congress 

The eighth international botanical con- 
gress was held this year at Stockholm from 
July 12-20 and it is hoped to publish a 
report of this from a correspondent who 
attended. Over 700 papers were read. 
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WORLD 


France plants smaller 
oilseed acreage 


Oilseed acreages in France on May 1, 
1950, estimated at about 297,480 acres, 
were down 16°, from the 352,260 acres 
at the same time last year, according to 
the American Embassy, Paris. Insect 
damage was the major factor in the reduc- 
tion of the rapeseed acreage (winter and 
spring) from earlier estimates to 260,430 
acres compared with 289,720 on May 1 of 
last year. 

Poppy and sunflower seed were reported 
at 3,290 and 4,900 respectively, 
against 4,950 and 6,330 last year. Other 
oilseeds totalled 28,860 acres against 51,260. 
Plantings of sunflower and safflower are 
being reduced, but plantings of flax for 
seed are increasing in certain regions, 
particularly in the Department of Loir-et- 
Cher. 

In Northern France yields are expected 
to be lower than last year because of cold 
weather and insect damage; in the Paris 
region prospects are much more favourable. 


acres, 


West Indian sugar 
production 


The following estimated sugar produc- 
tion figures for the quota year ending 
August 31, 1950, are reproduced from The 
West India Committee Circular: 


Tons 
153,000 
271,820 


Barbados. . 
Jamaica on 
Leeward Islands— 

Antigua i me as 29, 

St. Kitts ie ‘a - 42,5 
Trinidad and Tobago 145,7! 
Windward Islands 

St. Lucia 5 os oa 9,35 

St. Vincent 2,500 
British Guiana 195,810 
British Honduras 1,600 


851,330 


Total 


The Barbados figure includes the equiva- 
lent in tons of raw sugar of production in 
the form of fancy molasses. 


Mexican vanilla crop 
seriously reduced 


According to official figures, the Mexican 
vanilla crop for 1949-50 was approximately 
45,000 kgm., compared with the average of 
100,000 kgm. produced in previous yeers. 
This drop in the crop has had serious finan- 
cial effects on growers in the rich vanilla 
regions of Papantla and Tabzsco. The 
drop in the crop wes attributed to the low 
price obtained for the 1948-49 crop. 
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CROP REPORTS 


Pakistan expects good 
cotton yields 


The final forecast of the under 
cotton in Pakistan for the 1949-50 year is 
2,811,000 acres of which American varieties 
cover 2,476,000 acres and Desi varieties, 
335,000 acres. ‘The area under American 
varieties hes increased by 5.5°(, and that 
under Desi varieties has fallen by 25.9°%,. 

The total yield is forecast at 1,172,000 
bales of 400 Ib. each, which is an increase 
of 15°, over last year. ‘There will be 
1,065,000 bales of American varieties and 
107,000 bales of Desi varieties. 

Although the area in the Punjab has 
decreased by 5.4°, there is an increase of 
27.6°,, in the production of cotton, which 
is attributed to good weather and a satis- 
factory supply of canal water. Both in 
Bahawalpur and Khairpur States the area 
and yield of the crop have increased. 


area 


Liberia expanding 
cocoa cultivation 


Approximately 8 million cacao trees 
have been planted on 12,000 acres in 
Liberia during the last 4 years, and it is 
expected that another 10,000 acres will be 
planted to cacao in 1950, according to the 
American Embassy in Monrovia. Good 
prices for cacao beans in recent years have 
aroused considerable interest in cacao 
growing among Liberia’s small farmers, 
and it now appears likely that cacao will 
develop into a major cash crop in Liberia. 

At the present time there are about 1.5 
million bearing cacao trees in Liberia 
ranging in age from 7 to 40 years, with an 
average yield of about 1 Ib. of dried cacao 
beans per tree or 450 lb. per acre. Exports 
of caczo beans from Liberia amounted to 
1.2 million lb. in 1949, compared with 
0.8 million in 1948 and 0.4 million in 
1947. About 25°,, of the 1949 output of 
cacao beans was retained in Liberia and 
used for seed. 

Liberia’s climate is well suited to cacao 
cultivation, and there is much suitable 
land for expansion. The cost of planting 
cecazo in Liberia ranges from 5 to 50 
dollers an acre, depending on the method 
used. The Forastero is the principal 
variety of cacao grown in Liberia, although 
a number of farmers now are using the 
Criollo variety exclusively for new plant- 
ings. To date, Swollen Shoot and Witches’ 
Broom disezses have not been discovered 
in Liberiz. Black Pod Rot and Brown Pod 
Rot are prevalent in cacao growing in the 
heavy rain forest belt. 


Good prospects 
for Italian grain 


The condition of Italian autumn-winter 
grain crops has been improving and the 
Central Statistical Institute states that 
wheat is in excellent condition in 14° of 
the sown area and good in the remainder. 

In Cuneo and Brescia provinces many 
farmers have had to resow their maize ag 
first sowings were damaged by excessive 
rain and cold weather, but the total maize 
crop this year is estimated at 23,640,000 
quintals of 100 kg., or 7.3°,, above the 
22,023,510 quintals harvested last year, 


Part of Egyptian wheat 


crop to be requisitioned 

A part of each Egyptian grower’s 1950 
wheat crop, with the exception of growers 
of only 1-2 acres, will be requisitioned 
under the terms of a recent decree issued 
by the Minister of Supply. The amounts 
to be surrendered vary in different regions 
according to the area seeded. ‘The required 
deliveries range up to about 24 bushels 
per acre. Sale of any part of the 1950 
crop to other than the Government is 
subject to a permit from the Ministry of 
Supply. 

Provisions of the decree prohibit removal 
of wheat from the village where harvested 
without a special permit from the Governor 
of the Province if movement is to be within 
the Province, or from the Ministry of 
Supply if the movement is to be outside 
the Province. 

Since the war years Egypt’s production 
of wheat and corn has not kept pace with 
the increased population and larger imports 
are required. For a number of years prior 
to 1949 the Government required land- 
owners to plant specified percentages of 
their land to wheat. In 1949, however, 
that requirement was not made and the 
wheat acreage seeded in the autumn is 
reported to have shown some decline since 
there was a strong incentive to grow cotton, 
with its comparatively high price. 


U.S. wheat forecast 


A below average wheat crop of 
944,600,000 bushels in the United States 
wes forecast by the Agriculture Depart- 
ment in the first estimate of the year for 
combined winter and spring crops. The 
expected reduction from last year reflects 
unfavourable weather and reduced plant- 
ings under the Government’s acreage 
allotment programme designed to prevent 
the accumulation of a surplus supply. 

This year’s wheat crops will be supple- 
mented by a carryover of about 450,000,000 
bushels from past crops. 


World Crops 








